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Executive Summary

The U.S. Department of Energy continues to face amajor radioactive waste tank remediation
problem with hundreds of waste tanks containing hundreds of thousands of cubic meters of high-
level waste and transuranic waste across the DOE complex. These tanks must be maintained in a
safe condition and eventudly remediated to minimize the risk of waste migration and/or exposure to
workers, the public, and the environment. However, programmetic drivers are more ambitious than
basdline technologies and budgets will support. Science and technology development investments
are required to reduce the technical and programmatic risks associated with tank remediation
basdlines.

The Tanks Focus Areawasiinitiated in 1994 to serve as the DOE Office of Environmenta
Management’s nationd science and technology development program for radioactive waste tank
remediation. The nationd program was formed to increase integration and redlize greater benefits
from the science and technology development budget. The TFA isresponsible for managing,
coordinating, and leveraging science and technology development to support the needs of DOE s
five mgor tank Stes Hanford Site (Washington), Idaho Nationa Engineering and Environmental
Laboratory (Idaho), Oak Ridge Reservation (Tennessee), Savannah River Site (South Caroling),
and West Vdley Demondtration Project (New York). While not one of the five “ officia” TFA tank
gtes, the TFA dso supports the Fernald Environmental Management Project (Ohio), by providing
technical assistance as needed.

In accordance with EM guidance, the TFA conducted a Midyear Review to vaidate and document
the program’ stechnica Strategy as well as the maturity and progress of the projectsin its portfolio.
Theinitid phase of the review occurred February 12-26, 2001, and focused on assessing the
completeness and adequacy of the TFA's technica strategy in response to user science and
technology needs. The second phase of the review was conducted March 12-14, 2001, in Salt
Lake City, Utah, and involved either detailed technica or status reviews of sdlected TFA and
Environmental Management Science Program projects. The technica reviews focused on:  project
relevance to user needs; technica merit and cost effectiveness, environmentd, safety and hedlth
risks; and viahility of ddlivering the technical solution, including user readiness and commitment.
Depending on the stage of the project, status reviews focused on project plans, progress, or lessons
learned, and opportunities for transfer of technology and experience to other sites or gpplications.
Key program, technical, and advisory personne participated in these reviews.

This report provides an explanation of the TFA review process, an overview of the program, and
highlights the results of the Fiscal Y ear 2001 Midyear Review.
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1.0 Introduction

The Tanks Focus Area (TFA) was initiated in 1994 to serve asthe U.S. Department of Energy
(DOE) Office of Environmental Management’s (EM’s) nationd science and technology
development program for radioactive tank waste remediation. This nationd program was formed to
increase integration and redlize greater benefits from DOE' s science and technology budget.

1.1 Purpose of the Reviews

In accordance with EM’ s Office of Science and Technology (OST), the TFA is committed to
vaidating its technica strategy and assessing the merit and maturity of technology development
projects to ensure their readiness for demonstration and deployment. Adhering to OST guidance,
the TFA conducts an annua Midyear Review to evduate its technical strategy and plans, review
and status ongoing projects, reaffirm and document user commitment to selected projects, and
improve the effective deployment of technology by determining and documenting the readiness of
selected projects to move ahead.

The TFA Midyear Review isakey dement in the overall TFA review drategy. This drategy is
outlined in Appendix A. The Midyear Review Report contains an overview of the satus of al TFA
fiscal year (FY) 2001 active projects and the midyear reviews conducted on these projects. These
projects and reviews are summarized in Appendix B. Note that not dl the reviews are conducted
during the Midyear Review, as TFA uses a phased approach to address Midyear Review
requirements while ensuring review timing is gppropriate to the project stage and schedule.

1.2 Multiyear Technical Response Review

Theinitial phase of the TFA Midyear Review occurred February 12-26, 2001, and focused on

ng the completeness and adequacy of the TFA's current and planned technica strategy in
response to user needs. The TFA FY 2002-2004 Multiyear Technica Responses (MY TRS),
including new scope aswell as ongoing FY 2001 tasks with continuing applicability based on the
most current set of Site user needs, were provided to the Site users for review and comment. The
Ste user review pand isidentified in Appendix C. The MY TRswere revised as appropriate based
on the user comments received. Appendix D contains the users comments and recommendations
and TFA’s response.

1.3 Midyear Review Meeting

The second phase of the Midyear Review, held on March 12-14, 2001, in Sat Lake City, Utah,
involved asmdler set of ongoing FY 2001 projects. Projects reviewed during this phase were
selected consdering the following factors: gpproaching akey milestone, decison point or maturity
level/gate determination; experiencing technica or programmatic issues, scheduled for areview; or
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providing an opportunity to communicate plans or lessons learned deemed beneficid to the TFA
user community.

During this phase, two types of reviews were conducted: technica reviews and status reviews.
Technicd reviews involved detailed assessments using project specific review criteriaand focusng
on the project’ s relevance to user needs, technica merit and cost effectiveness, environmentd safety
and hedth (ES&H) risks, and the viability of ddivering the technicd solution. The intent of thistype
of review was to assess the quality and technica validity of the work performed and to determine
the readiness of these projects to ddliver as scheduled, including determining the commitment and
readiness of the Ste user to accept the technical solutions. Status reviews were less in-depth, used
generd review criteria, and focused on project plans, progress, or lessons learned, depending on
the stage of the project. For newer projects, the focus of the status review was on the technical
srategy and planned work. For projects a or nearing completion, the status review focused on the
results and benefits of the work, lessons learned, and opportunities for transfer of technology and
experience to other Stes or gpplications.

Seven TFA projects received a technicd review and twenty-four TFA projects received a status
review. Inaddition, asatus briefing on the work and its relevancy to TFA was provided on twelve
Environmental Management Science Program (EMSP) projects. In support of the Midyear
Review, Project Maturity Status Determination (i.e., Gate) checklists were developed for al FY
2001 active projects. These checklists can be viewed at TFA’sweb Site at:

http: //www. pnl.gov/tfa/documents/F YO1checklist/index.stm.

The Principa Investigators (Pl) presented the project review information. For the technica reviews,
this included information on the user need and the Site(s) and problem(s) to which the need applies,
the technical approach, results of work to date, and readiness to proceed to the next stage of
development or ddivery (including user readiness and commitment to accept the technology or
recommendations). For satus reviews, thisincluded communication of project plans, status, or
lessons learned, and opportunities for technology or experience transfer to other Sites/applications.

The review pand for this meeting conssted of members of the TFA Management Team, the TFA
User Steering Group (USG), the TFA Technical Advisory Group (TAG) and the TFA Technica
Team (see Appendix C for adetailed ligting of the reviewers). The reviewers were requested to
engage in discussons, examine any programmeatic or technica issues, and provide comments and/or
recommendations. To asss in their preparation for the meseting, the TAG was provided advance
materias that included review criteriafor both technical and status reviews (Appendix E) and
background information on the projects recelving technica reviews. The review criteriawere dso
provided to the user reviewers (i.e., TFA Management Team and the USG) to support their review
to ensure the projects development/progressis consistent with users needs, schedules, and
readiness and commitment to deploy. A summary of the project reviews is provided in Section 3.
Specific review comments and recommendations, and the TFA responses, are included in Appendix
F. A summary of the actions resulting from the Midyear Review Mesting is provided in Appendix
G
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Also a the Midyear Review Meeting, representatives of the TFA and the International Union of
Operating Engineers (IUOE) met to discuss the new OST review requirement for Technology
Safety Data Sheet (TSDS) evaduations for afew firg priority projectsin FY 01, and the TFA and
IUOE roles and responsibilities. Three TFA projects have been selected to pilot TSDS evauations
and pertinent background information on each has been provided to the IUOE representetive.
Following the mesting, the TFA and IUOE representatives began working on scheduling the
evauations and the process for conducting the evaluations. The projects selected for TSDS
evauation are reflected in Appendix H.
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2.0 Overview of the Program

The TFA isresponsible for managing, coordinating, and leveraging science and technology
development to support the needs of DOE' s five mgjor tank sites: Hanford Site
(Washington), 1daho Nationd Engineering and Environmenta Laboratory (INEEL) (Idaho),
Oak Ridge Reservation (ORR) (Tennessee), Savannah River Site (SRS) (South Caroling),
and West Vdley Demondtration Project (WVDP) (New York). The TFA aso supports the
Fernald Environmenta Management Project (Fernad) (Ohio), by providing technicd
assistance as needed.

The TFA’ s technicd scope covers the mgor functions that comprise a complete tank
remediation system: waste storage, waste retrieva, waste pretreatment, waste
immobilization, tank closure/waste disposa, with safety and characterization and monitoring
(of both the waste and tank) integrated into dl the functions. The TFA helpsintegrate
program activities across a number of organizations that fund tank science and technology
development, including the DOE Offices of Site Closure, Project Completion, and Science
and Technology.

2.1 TFA Program Mission and Goals

The TFA misson isto work with usersto develop, deliver, and implement integrated

technica solutionsto safdy and efficiently accomplish tark waste remediation at five mgor
DOE dites. Hanford Site, INEEL, ORR, SRS, and WVDP. Inherent to thismission, the TFA
seeks to:

- Provide technicd solutions to enable and enhance remediation
- Regpond to the unique technica challengesinherent in the TFA program mission

- Work with users and program partners through the entire process, from problem
identification to implementation of technica solutions

- Focus on filling technica gaps and making tangible progress toward solving key tank
problems.

The TFA has developed more detailed gods and objectives and these can be found in TFA’s
FY 2001-2005 Multiyear Program Plan (MY PP).

Needs submitted by user (Site) organizations provide the foundation for the TFA’ s technica
program. The TFA andyzesindividua Site needs and develops technica responses to
addressthe needs. Users then review the technica responses for applicability and adequacy
to the submitted site need. Thisfocus on the user has increased the responsiveness of the
TFA to ddliver and implement technica solutions acrossthe Sites. An increased emphasison
science and applied research, and longer-term srategic tasks will enhance the ability of

Midyear Review Report 2.1 2.0 Overview of the Program



TFA’sinvestment portfolio to solve both near-term user needs and longer-term, higher risk,
and higher payoff user needs.

2.2 FY 2001 Program Progress
Significant events and activities thusfar in FY 2001 include:

- TheTFA is continuing to provide vauable technical assstance to INEEL in support of
the site sHigh Level Waste and Facilities Digposition Environmenta Impact Statemen.
TFA conducted independent technica reviews of INEEL’ s technology roadmaps for
vitrifying sodium bearing waste (SBW) and calcinewaste. TFA aso conducted an

independent technica review of the gpplicability of the Studsvik, Inc. Thor sm process
for treating the SBW.

- The TFA provided technical assistance to Fernald, by conducting an independent
technica review of the desgnsfor theretrieva sysemsfor Slos 1 and 2.

- The TFA coordinated an Advanced High-level Waste Méelter and Waste Products
Review. Thisindependent review is investigating ways to reduce cogts (within
ressonable risks) for high-level waste (HLW) processing, immobilization, storage and
disposd (e.g., improved waste formulations, loadings, melt characterigtics, waste forms,
melters) and will be providing recommendations on future melter research and
development activitieswithin TFA and EM.

- The TFA has made progress in strengthening relationships with the EM SP staff, to make
the program more relevant and of impact to EM HLW issues, including:

- TFA provided assstance in the selection of EM SP projects relevant to Site needs
and programs. TFA worked directly with the site users to identify and develop the
needs for the FY 2001 HLW EMSP proposd call

- TFA continues to suggest methods to strengthen the EM SP proposal relevancy
review, so that EMSP projects clearly relevant to HLW needs and programs are
initiated and renewed

- TFA assisted in increasing communicationg/interactions between the EMSP Pls and
the gte users by involving 12 recently renewed EMSP projectsin TFA’s FY 2001
Midyear Review

- TFA is spearheading an effort to better communicate EM SP project information.
The effort involves screening and sdecting publications from redevant EM SP projects
for didribution to Site users.
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- The TFA prepared technica responsesto 170 science and technology needs received
from the five tank Sites. User review reflected an overdl positive endorsement of the

proposed technica program.

- The TFA’s Applied Research solicitations to industry and the nationd laboratories were
issued by the Nationd Energy Technology Laboratory (NETL) in February and March.

- A HLW EM SP Solicitation was released to universities and nationa |aboratories by the
EMSP on January 16, 2001. TFA worked with tank users and technical expertsto
identify science needs fdling in four mgor cal topic areas— long-term issues relaing to
tank closure, high efficiency/high through-put separations, immohilization methods and
meterias, and innovative characterization methods.

- An enhanced éectrochemica noise (EN) multifunction corrosion probe was deployed in
aHanford double-shdl tank (DST). An integrated monitoring system was aso ingtaled
and connected to the EN probe.

- A sampling tool was deployed in tank 8D-2 at WV DP to support tank waste retrieval and
tank closure decisions.

- The Russan Pulsating Mixer Pump (PMP) was deployed at Oak Ridge.

Key FY 2001 deliverables and/or DOE-Headquarters (HQ) level milestones achieved to date
indude:

- Submission of the report on INEEL’s FY 2000 glass formulation (A9773)

- Deployment of the sampler tool in Tank 8D2 (A9361)

- Deployment of the Russian PMP (A9359)

- Deployment of the enhanced version of the EN corrosion probe in aDST (A9143)

- |ssuance of the SaAlt Processing Project (SPP) Research and Development Program Plan,
Rev.1 (A9570)

- Performance of the first research scale melter run to support INEEL s flowsheet
development (A9768)

- Issuance of the report on the deployment of the Gunite and Associated Tank (GAAT)
Heavy Waste Retrieval System (HWRS) (A9367)

- Review of the outline design for the mobile sampler (A9246)
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- Issuance of the SPP High Flux Isotope Reactor (HFIR) Test Results Report (A9570)
- Issuance of the SPP Problem Solutions and Pretreatment Modifications Report (A9570)

- Comparison of the Environmenta Simulation Program (ESP) Modd with sdtcake
dissolution (A95%4)

- Deployment of the Gamma Camera (A9361)
Progress on significant technol ogies/projects includes:

- Remote Systems for Pit Operations and Maintenance/ Hanford Enhanced Pit Operations
(A9352). FY 2001 workscope focuses on completion of cold testing of the enhanced pit
operations system, and conducting hot demongtration (deployment) in the fourth quarter.
The project experienced ddlaysin mid-FY 2001 due to vendor delivery problems with the
key manipulator sysem. However, the project is moving forward with find deployment
of the Pit Viper system, which is expected to result in decreased decontamination costs,
reduced personnd exposures, and more readily available riser pits for supporting
deployment of tank waste retrieval equipment.

- SPP Technical Research and Development (A9570). At the request of DOE, the TFA
providing direct oversght and management of the research and devel opment efforts
associated with the SPP. Project activities are focused on conducting the necessary
research and development for four primary technology aternatives for separating selected
radionuclides from HLW prior to vitrification. Recommendations to DOE-EM regarding
the remaining pre-down-select research and development priorities were provided.
Evauation of the key dternatives necessary for the down sdlection recommendation was
completed in March and the results presented in the SPP Research and Devel opment
Summary Report ddlivered to the Technica Working Group (TWG) on May 25, 2001.
The Summary Report is TFA’s evaluation of the research and devel opment conducted
over the past year to support a down-sdection decision.

- Specify and Enhance Design and Operation of HLW Médters' INEEL Direct Vitrification
of SBW (A9768). The TFA issupporting INEEL in implementing the science and
technology required to support Title 1 design, construction, and operations of a
vitrification trestment system for SBW. Work activitiesinclude waste formulation
development and testing, and melter sdlection, testing and scale-up in support of a 2008-
2010 deployment. The first research scale melter test run has been completed, and the
test report isunderway. The results of this and the amdl-scale melter test will provide
key flowsheet development data to evaluate SBW glass formulation work and support the
SBW direct vitrification roadmap.
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- Alternative Air FHltration Technology/ SRS Regenerable High Efficiency Particulate Air
(HEPA) Filter System for Tanks (A9171). Two commercid firms under contract to
NETL, the Mott and CeraMem Corporations, are developing conceptua designs for
regenerable HEPA filter systems. In pardld with the design effort, the proposed ceramic
and metd filter media are being tested to support afinad down-sdlection decison. The
schedule has been extended to dlow for the vendorsto provide a best and final
dternative filter for testing at the ORR Filter Test Facility and smulant testing at the
Savannah River Technology Center (SRTC). Thefind award for full system
development will likely be completed late in September or early October 2001.

- Waste Mixing and Retrieval/Russan PMP (A9359). ORR sdected a Russan PMP
technology to retrieve remaining wastes within a GAAT tank and demondirate the
technology’ s performance. In January 2001, the Russan PMP was deployed to pump out
ORR Tank TH-4. The PMP performance will be assessed to provide information to other
Stes asto the potentia deployment capability for larger tanks & Hanford and SRS. In
January 2001, at the request of the Hanford Single-Shell Tank (SST) Closure Project
manager, ateeconference among of TFA, ORR, and Hanford Site representatives took
place to discuss the possible use of the Russan PMP to aid retrieva of waste from SSTs.
ORR is preparing an information package to facilitate a detailed evauation for potential
Hanford deployment. The package will include cold test results, quality assurance
documentation, assembly drawings, and video test records from Russa
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3.0 Resultsof the Review

Conducting the Midyear Review in two phases allows the TFA to focus appropriate review
resources on specific portions of the technica program to maximize the benefit from review
activities. Reaults of the Midyear Review are summarized below.

3.1 Multiyear Technical Response Review

Theinitid phase of the Midyear Review, the MY TR Review, addressed key issuesin TFA's current
and outyear technicd srategy. The following points summearize the outcome of this review:

technica approaches were generdly sound, and

additiond effort by the Stesto fully explain issues and potentia benefits within their needs
gatements and in discussons with TFA gaff will lead to more robust technica responses.

Appendix D contains the specific user comments and recommendations on TFA’s FY 2002-2004
MY TRs and the TFA response.

3.2 Midyear Review Meeting

The second phase of the Midyear Review, the Midyear Review Mesting, included strong
participation of Ste user organizations that provided important information regarding programmetic
and technica changes at their sites, and the current emphasesin their Site basdlines. The Pls
presented the projects sdected for technicd and satus reviews. The TFA Management Team, the
USG, the TAG, and the Technical Team conducted the reviews.

The following subsections provide summaries of the projects presented and reviewed at the
Midyear Review Mesting, aong with recommendations and TFA responses. Specific TAG and
user comments and recommendations and the TFA response are contained in Appendix F. A
summary of the actions coming out of thisreview is presented in Appendix G.

A fina outcome of the Midyear Review includes the project maturity determination and gate/peer
review evidence required to comply with OSTs review guidance. To provide thisinformation, TFA
prepared checkligts for currently funded projects that have been active for at least 3 months. These
checklists can be viewed at TFA’swebsite at

http://mww.pnl.gov/tfa/documents/F YO 1checklist/index.stm.

Midyear Review Report 31 3.0 Results of the Review



3.2.1 Technical Reviews

Technica reviews were conducted on seven TFA projects. These detailed reviews focused on
project relevance to user needs, technica merit and cost effectiveness, ES& H risks, and the viability
of delivering the technica solution. The TAG sarved in areview capacity, with the users
participating as appropriate (i.e., project-specific review criteria were used and written comments
and recommendeations were required).

The following subsections provide brief summaries of each project presented, the TAG and user
comments and recommendations, and the TFA responses. Specific TAG and user comments and
recommendations and the TFA responses are contained in Appendix F. A summary of the actions
resulting from the Midyear Review Medting is provided in Appendix G. Full descriptions of the
projects can be found in the associated MY TR on TFA'sweb Ste at:

http: //www. pnl.gov/tfa/program/fyOltechresp/index.stm.
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3.2.1.1 (A9175) Tank Integrity Inspection Techniques— Center for Nondestructive
Evaluation (CNDE) Requirements Strategy and Evaluation

TFA hasreceived smilar technology needs from Hanford, INEEL, SRS, and ORR requesting
technologies to perform ingpection of waste tanks. In response to these needs, TFA is
implementing atechnica srategy to perform an integrated assessment of specific Ste requirements
and gpplications to further refine the technology needs and identify potentid technologies that could
addressthose needs. The objective isto identify shared technology opportunities and discriminate
Ste-specific challenges to support detailed planning of appropriate technical development
approaches. TFA is seeking to maximize the benefit of thiswork by leveraging common
investments to support multiple sites wherever possible.

TFA and CM ST are drawing on the expertise of the CNDE to assist in coordinating the review of
Ste needs and requirements and to provide expertise in defining a strategy for sdection and
development of technologies to address those needs. A series of meetings with representatives of
each user organization was conducted and the results are being documented by the CNDE. TFA is
now developing the detailed planning to support executing specific technical scope in response to
this technology needs assessment.

Review Comments'Recommendations

The TAG recommended that the TFA consder (1) developing risk-based methodologies to assess
continued operations of tanks and pipeines with potential or existing defects, (2) conducting a risk-
based assessment of the degree of examination of tanks needed to determine integrity status, and
(3) membership in CNDE to facilitate interactions with industry and capitaizing on the substantia
work done by industry in this area.

Based on user comments/recommendations, the project is progressing consistent with user needs,
schedules, and readiness and commitment to deploy.

TFA Response

TFA concurs with the TAG' s recommendations and will incorporate them into its future plans for
this project.
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3.2.1.2 (A9352) Remote Systemsfor Pit Operations and Maintenance- Hanford Pit
Operations Enhancements

Wadte retrieved from Hanford Site tanks must pass through a number of tank valve and pump pits
before ddivery to the waste treetment plant. Many of these pits will have to be decontaminated and
equipment modified before the waste can be transferred.  Current methods for modifying, operating,
cleaning and decontaminating these pits are personnd intensive, cogtly, and result in ahigh doseto
workers. Currently, work associated with pitsis the sngle largest contribution to the River
Protection Project (RPP) operations dose levels. For example, in support of recent Tank C-106
retrieva preparations, the initial dose rate measured in the C-106 tank valve pits was 40 Rad/hr.
Traditiona pit operations conducted manualy by operations personnel are very dow and grestly
congrained by limitations imposed by access, shidding, and viewing regtrictions. In the case of C-
106, after investing $2 million and 9 months of extensive manua operations, the dose rate was
reduced to only 20 Rad/hr. During this campaign, 25 person-rem of dose to operations personnel
was accumul ated.

The technica drategy for improved remote decontamination, maintenance, and reconfiguration of
vave pits evolves from the current Hanford basdline method, which is smple but difficult to usein
higher radiation level cases. The objective is to determine what remote technology would be ussful
to the operating crews without requiring excessive upkeep over time. The technology insertion must
be in amdl wdl-defined stepsin order to be successful. Robotics will work closdy with site
operations personnd to define requirements, to develop specifications for procurement from
industry, and to support eventua deployment of the system at Hanford.

At Hanford, the pit maintenance work was started in FY 1999 with the Robotics Crosscutting
Program (Robotics) evauaing anumber of technical options and recommending afarly smple
technica approach. The RPP ultimately agreed upon this approach during the first quarter of FY
2000, and ste funds are being utilized to support the effort, aswel as TFA funding. TFA, RPP,
and cognizant DOE offices approved a Memorandum of Agreement (MOA), which provides that
Hanford tank farm operations will supply operators and fund tank farm preparations and
deployment through the W314 Project. In FY 2000, two procurements were placed for the
deployment platform and manipulator arm. The deployment platform utilizes a commercid backhoe
that will be used for gross positioning of the manipulator arm. The manipulator will be used to grasp
and position tooling to perform remote operations within the pit. A camera system will provide the
operator with viewing capability to support positioning and remote operations. Computer-based
modeing and smulation is being done to asss in planning for system integration and testing, as well
as to support planning for actual operations.

PI’s from RPP, Pacific Northwest Nationa Laboratory (PNNL), and Oak Ridge Nationa
Laboratory (ORNL) are collaborating in the development and testing of this system. ORNL is
responsible for development of the viewing syslem. PNNL is responsible for specification and
acquisition of the deployment platform and manipulator, system integration and testing,
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and asssting RPP in training and field operations. RPPis respongble for defining system
requirements, providing technical oversight, and integrating planning with the W314 project for
system deployment.

Review Comments'Recommendations

The TAG recommended the TFA (1) revigt the project a year following the deployment to assess
the degree of user rdiance, (2) ensure sufficient cold-testing for full confidencein dl sysemsand
procedures, and (3) consder additiond investments in conjunction with the decontamination and
dismantlement automation activities of the Deactivation and Decommissioning Focus Area (DDFA)
to extend productivity and operationa safety.

Based on user comments/recommendations, the project is devel oping/progressing congstent with
user needs, schedules, and readiness and commitment to deploy.

TFA Response

TFA concurs with the TAG' s recommendations and will incorporate them into its future plans for
thisproject. In addition, the TFA hasidentified this project as a candidate for pilot implementation
of the OST TSDS evauation that will be conducted in conjunction with the lJUOE. Results of the
TSDS evauation will be made available to the project team and Site user.
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3.2.1.3 (A9508) Decontamination Process Waste Volume Reduction

The DOE-Idaho Operations Office (DOE-1D) and the State of 1daho have entered into an
agreement to cease use of high-level liquid waste storage tanks at the Idaho Nuclear Technology
and Engineering Center (INTEC) by 2012. In response, DOE-1D has established goalsto cease
liquid additions by ~2005 and, as a precursor to closing the tanks, isrequiring INTEC to minimize
the volume of wastes going to the tanks. A sgnificant volume of newly generated waste is produced
by decontamination processes, laboratory chemical andyss, and from treating spent HEPA filters.
INEEL initiated investigation of commercia processes to reduce waste generation, and in FY 2000
TFA funded efforts to develop/utilize processes that reduce the volume of waste generation. The
basic gpproach isto utilize more efficient decontamination technologies and dternative operating
techniques to reduce wastes from andyticd laboratories and filter trestment facilities.

Commercidly avalable industria and laboratory scale processes that generate significantly less
quantities of wadte, yet fulfill operationd requirements are being investigated as replacement
methods to those currently used. Industrid vendors are being interviewed for the capabilities they
may be able to offer. Demongtrations of technologies will be applied to actud wastes on-Site.
Alternative operating techniques will also be investigated. In FY 2001, the project will complete
identification and evauation of industrial cgpabilities and technologies for decontamination of
process equipment and tanks with minimal waste volume generation. The project will recommend
technologies for further testing and devel opment.

A new decontamination method, the Siemen's HP/CORD low waste process is being tested and
evauated. InFY 2001, the project will conduct a radioactive demonstration of the HF/CORD
decontamination process on INTEC equipment components. Depending on results from this
demonstration, specifications for new equipment for the FY 2002 planned deployment will be
prepared.

New decontamination methods from Russa are being evauated under a contract with the Bochvar
Ingtitute in Moscow. Included are anove drippable coating and an eectrochemicd technique
coupled with an ion exchange system to minimize liquid waste volume. In FY 2001, the project will
complete evaluation of Russian decontamination methods.

Two technologies to minimize waste from treating HEPA filters are being tested: (1) a new, non-
liquid technique for direct stabilization of the HEPA filter media, and (2) further modification of the
current filter leach process (pulp processing) to be more efficient with respect to liquid waste
generdion. InFY 2001, work will continue with Argonne Nationd Laboratories-West to
investigate dternative methods for HEPA filter stabilization, including direct vitrification and other
chemical gtabilization methods. The project will provide information and recommend sdection of
dternative procesy(es) for spent HEPA filter processing.
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Review Comments'Recommendations

Given theleve of information presented by the Pl at the Midyear Review, the TAG recommended
the TFA conduct afollow-up review to ensure the project is progressing consisternt with TFA and
user needs and expectations. A number of specific technica issues regarding the work performed
to date were raised and are described in Appendix F. The follow-up review should eva uate the
experimental planning documents; past experimenta methods, data, results, and conclusions; the
technical experience and expertise of experimenters, and the future direction.

Based on user comments/recommendations, the project is avery high priority and gppears to be
progressing consisgtent with user needs, schedules, and readiness and commitment to deploy. The
end user bdieves thiswork, which is primarily funded by the Site, is demongtrating useful results that
can sgnificantly improve current processes.

TFA Response

The TFA concurs with the TAG' s recommendations and is working with the Ste user to plan and
schedule thisfollow-up review. INEEL has conducted an interna review of this project based on
the TAG recommendation. Results of this review and a specific response will be provided to the
TFA for evduation and planning further actions as needed.
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3.2.1.4 (A9768a) Specify and Enhance Design of HLW Glass Mélters- INEEL Melter
Development

INEEL isin the early stages of investigating vitrification as the basdline trestment method for both
liquid SBW and dry calcine waste. DOE-1D has an agreement with the State of 1daho that specifies
dates which drive the trestment schedule for these waste streams. By 2012, the remaining liquidsin
the INTEC waste tanks must be removed, which drives the treatment schedule for SBW. By 2035,
al waste must be road- ready, which drives the treatment schedule for the cacinewaste. DOE-ID
expects to recommend vitrification treatment of both waste streams as the preferred treatment
method in an upcoming record of decison.

TFA isfunding development and testing work to support recommendations on melter technology
gopropriate for tregting the SBW and cdcine. Mdter tests with INEEL smulated feeds will be
performed to develop operating limits on sdt and rare earth species to resolve phase stability and
melt rate concerns under continuous operations. Criteriatransferring INEEL feed to amelter and for
melter performance (corrosion, melt rate, etc.) will be developed. Higher temperature melts,
possibly up to 1500°C, will be evauated with particular emphasis on volatility. Testing of glasses
formulated for higher temperature melters will be arranged with particular attention toward
coordination with strategic task AA7S2, New Mdter Technology.

SRTC will provide technica staff to support continuous operation of the melters to accomplish the
test objectivesin thistask. Where possible, cognizant staff involved in the program and trained on
the equipment will supplement the SRTC technica support (eg. INEEL, Florida Internationa
University [FIU], and PNNL PI’s). Test or experimenta planswill be prepared (by INEEL) for
each melter run and reviewed by the nonlead members of the SRTC technical team.

For application to INTEC waste streams, the glass chemistry work in TFA MY TR A9773,
Improve Waste Loading in High Level Waste Glass, will be integrated with this task to ensure
materias compatibility and to define performance requirements. INEEL has done extensive work
on evgporation of various combinations of INTEC waste streams and a combination of literature,
nationd, internationd, and on-going research (e.g. flowsheet development for Hanford) will be
leveraged to address this user need. Similarly, previous work has been performed by PNNL and
INEEL in FY 1998 on technical options for denitration of INEEL waste streams, which is
gpplicable to thistask. Functional tests of proposed INEEL melter feeds will be conducted,
induding feed handling, pilot scae mdting and offgas characterization. Theinitid INEEL work will
focus on gaining experience with the individua cacines and SBW and identifying processng issues
associated with zirconium, phosphate, and nitrate levels.

Review Comments/Recommendations
The TAG recommended the TFA develop a strategy for evauation of INEEL melter technology

options, define a set of preliminary melting process requirements and melter capabilities for each
potentia INEEL waste feed option, define glass property characteristics/requirements that would
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meatch up with various candidate melter technologies under eval uation and determine competibility
with viable formulations and optimized waste loadings, and engage both PNNL and SRTC gaff
who have performed radioactive waste vitrification sudiesin hot cdlsto assst planning scheduled
work with actual SBW samples.

Based on user comments/recommendations, the project is devel oping/progressing consistent with
user needs, schedules, and readiness and commitment to deploy.

TFA Response
TFA concurs with the TAG's recommendations. In fact, severd recommendations are dready in

the process of being implemented (melting process requirements and glass property requirements).
Remaining recommendations will be incorporated into future plans for this project.
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3.2.1.5 (A9768b) Specify and Enhance Design of HLW Glass Melters- SRS Melter
I mprovements

The SRS Defense Waste Processing Facility (DWPF) has been operating for a number of years
and in that time, opportunities to improve the vitrification process desgn and the glass melter design
have been identified. Changes to the configuration of the melter pour spout are required to Sabilize
glass-pouring behavior. Thereisaneed to prevent a phenomenon caled “wicking” (where the
glass adheres to the wall of the pour spout rather than dropping directly into the canister) and to
accommodeate changesin glass flow resulting from spout wear. This has resulted in Sgnificant
pluggage of the pour spout and lower glass production rates versus design. Current work is
focused on the DWPF pouring issues related to pour spout configuration (knife edges, heater
locations, temperature, etc.). In addition to design modifications, changes in feed conditioning may
aso contribute to improvements in pouring, Since there is evidence that the current melt is aggressive
to the pour spout materids of congtruction.

Design changes have been proposed to improve the design of the DWPF melter pour spout. In
addition to physicd design changes, modifications to materids of construction will aso be evaluated
to reduce the impact of corroson/eroson. Candidates for both the pour spout and the insert
include coatings and materid changes, such as platinum and ceramics. Maerid modifications are
currently being made to the bellows liner to reduce the tendency for the glass to collect in that area.
The plan isto continue utilizing both the FIU smadl mdter (designed to understand flow dynamics)
and the Clemson University large-scale mdter facilities to test actua design options (including inserts
and configurations for next generation melters). The impact of the Argon purge will be evaluated (it
is currently not functiond in the DWPF mdter-1).

Limited hot testing of one design modification to the pour spout was tested in DWPF in FY 2000
and performance issues were encountered. Lessons learned are being evaluated and incorporated
into continued development and testing. Results of these tests indicated further work and refinement
of the modifications would be required for improved operation.

Review Comments'Recommendations

The TAG recommended that the TFA complete and close the current University work performed in
conjunction with the program, ensuring the results of the work are documented. In addition, the
TFA should congder (1) advanced imaging systems for future melter pour spout tests and
evauations prior to incorporating them into the DWPF melter design, and (2) other melter
configurations (i.e., aflooded pour spout configuration or ahorizontal extension of the riser).

Based on user comments/recommendations, the project is devel oping/progressing cond stent with
user needs, schedules, and readiness and commitment to deploy. The user indicated that the work
will lead to a better design of pour spout/pour spout inserts and provide the user with technology to

Systemize pour spout geometry.
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TFA Response

The TFA concurs with the TAG' s recommendations and will factor them into the future planning for
the project. Completion and closeout of severa tasks will be addressed in the remainder of FY
2001 scope and planning for FY 2002.
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3.2.1.6 (A9777) Remote Disassembly of HLW Meltersand Other Processing Equipment -
Meter Glass Removal M ethods and Dismantlement of Failed Vitrification Equipment

This project addresses the need to size reduce, decontaminate, classify, and dispose of large, failed,
highly contaminated processing equipment including HLW melters, processing vessels, jumpers, etc.

The gpproach will be to develop techniques that are compatible with remote operations either in a
large shielded cdll or in aportion of a*“canyon” building monitored by video. Thefirg task will be
to demondrate techniques suitable for removing HLW glass from a failed melter, competible with
ether recycling into a process step or, if glass can be shown to be acceptable, loaded directly into a
HLW canigter which could either be welded closed or further filled with molten glass. Since glass
has been removed from test and radioactive melters, technology used for those tasks will be
evauated for gpplicability or adaptation to remote operations. A drategy for segregating/removing
glassin the melter and sampling and andysis will be developed to support disposa asHLW either
directly into canigters or via reprocessing through another meter. The recommended process will
be demonstrated on a non-radioactive, pilot-scae or full-scale melter. From that demondration,
recommended specifications for systems to be used at HLW processing facilities will be prepared.
A plan will be developed to identify the paths for disposd for dl of the waste resulting from glass
remova, cutting and Size reduction activities.

The second task isto determine the technicd, operationa, and regulatory requirements for Sze
reduction, decontamination, sorting, and disposa of failed process equipment and process vessdls.
Once the gpproach and equipment have been identified, a demongtration of the technologies will be
performed. Recommended specifications for sysemsto be used at HLW processing facilities will
be prepared. This second task aso benefits from experience and lessons learned from the ongoing
deployment of technologies under the Vitrification Expended Materid Processing (VEMP) System
(Accderated Site Technology Deployment [ASTD] funded project), which is being used to
segregate, Sze reduce, and package various materials and equipment generated during the
vitrification of HLW at the WVDP.

This project is being performed collaboratively by WVDP, SRTC, and ORNL. The project is
funded through TFA in collaboration with Robotics. WV DP has the overadl lead for the project, as
well asthe lead for the Size reduction task and integration with the VEMP project. SRTC hasthe
lead for the glass remova methods task. Robotics program expertise from ORNL is being applied
to sdlect and specify equipment and to gpply expertise from other remote decontamination and
decommissoning (D& D) projects.

Review CommentsRecommendations
The TAG recommended the TFA

factor into its planning Hanford' s Waste Treatment and Immohbilization Plant needs and
planning for disassembly and disposd of mdlters,
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coordinate an evauation of regulaory drivers and costs associated with final disposd of
HLW melter equipment and scrap glass,

expand the glass remova development activity to include exploration and devel opment of
more innovative solutions,

expand the scope or initiate a new task to address glass removal as a means of extending
melter life when processing high noble metals feeds, and

promote a reassessment at DWPF of the feasibility of vacuum extraction of molten glass
from the melter as abasis for digposal enhancement or noble metals remediation.

Based on user comments/recommendations, the project is devel oping/progressing consistent with
user needs, schedules, and readiness and commitment to deploy.

TFA Response

TFA concursin generd with the TAG' s recommendations and will consder them in future planning
for the project and/or in opportunities to leverage off of other work (i.e., ASTD) being done or to
be done. The TFA will consder these recommendations in the review of the proposed scope
defined in the FY 2002 development plan for this project.
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3.2.2 Status Reviews

Status reviews were conducted on twenty-four TFA projects. These reviews focused on project
plans, progress, or lessons learned and opportunities for transferring technology and experience to
other sites or applications, depending on the stage of the project. The TAG and the users, as
gppropriate, participated in these reviews in an advisory capacity (i.e., genera review criteriawere
used and written comments and recommendations were encouraged but not required).

The key outcomes of the reviews are summarized below.

The lessons learned and opportunities for technology and experience transfer to other Stesare
relevant and invauable to other projects and should be documented and communicated.

The point in the project a which the TFA should no longer participate, and the trangition that
needs to take place, should be identified and documented by the TFA (e.g., the“ TFA exit

The specific TAG and user comments and recommendations followed by the TFA responses are
contained in Appendix F. A summary of the actions resulting from the Midyear Review Mesting is
provided in Appendix G. Descriptions of the projects can be found in the associated MY TR at
TFA’sweb ste: http: //www.pnl.gov/program/fyOltechresp/index.stm.

3.2.3 EMSP Reviews

Twelve EM SP projects received a status review focused on increasing the relevance of research
and the associations/interactions with the problem holders— the TFA and thesteusers. The TAG
and the users, as appropriate, participated in these reviewsin an advisory capecity (i.e., review
criteriawere not used and written comments and suggestions were not required but wel comed).
The key outcomes of the EM SP project reviews are summarized below.

The projects are conducting research and development thet is directly relevant to and well
connected with the TFA projects. TFA should identify and communicate the key factors
contributing to the success of these projects in accomplishing these objectives (rdlevancy and
connection to users).

TFA’s Technology Integration Managers (TIMs) are playing akey role in facilitating the
relevancy of and the interactions between the EM SP projects and TFA and the TFA should
ensure thair continued involvement along these lines.
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The specific TAG and user comments and suggestions and the TFA responses are contained in
Appendix F. A summary of the actions resulting from the Midyear Review Meeting is provided in
Appendix G. Abgtracts of these projects can be found at the EM SP web site at:
http://emsp.em.doe.gov.
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Appendix A — TFA Review Strategy

The Department of Energy’s (DOE) Office of Science and Technology (OST) has provided
the Focus Areas with genera guidance on planning and conducting technica reviews. The
Tanks Focus Area (TFA) has devel oped a specific strategy for conducting avariety of
technical reviews of new and ongoing projects thet is consistent with the program’ s specific
needs for monitoring technical progress and with OST guidelines. Technicd reviews are an
important element of the TFA review drategy. The overal god of these reviewsisto hep
ensure that TFA projects, and ultimately the overal program, deliver technical solutions that
will successfully meet the needs of the user.  Many of these reviews are independent in that
they are conducted by expertsthat do not have a participating role or organizationd interest
in the activity undergoing review.

The key types of technica reviews conducted under the TFA Program include:

| ndependent reviews

Technicd progress reviews

Project Maturity Status Determination checklit (i.e., Gate) reviews
Midyear reviews

Proposd reviews

Ad hoc or externdlly requested technica assistance/reviews

The TFA has avariety of technical expert and user groups at its disposa from which to draw
upon onwhen planning reviews

Technica Advisory Group (TAG)

Technology Integration Managers (TIMS)

User Steering Group (USG)

Site Representatives and other Site users

Technica Team

American Society of Mechanical Engineers (ASME)
Subject Matter Experts (SME)

A.1l Independent Reviews

I ndependent reviews focus on technicd feashility/vdidity and rdevancy in meeting the

needs of usersand the TFA. These reviews are typicaly conducted on “new starts’ or
projects in the early stages of the technology maturity cycle. Two types of independent
technica reviews are conducted — ASME Peer Reviews as defined under OST guidelines,
and reviews conducted by the TFA TAG. Reviews of proposas, new starts, and ongoing
projects that meet certain requirements are performed by relevant experts selected by ASME.
Projects nearing deployment where the end user will make decisions on technology
acceptance and deployment are not considered for ASME Peer Review. Specific
requirements and criteriafor conducting these ASME Peer reviews are provided in
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procedures developed for OST by the Ingtitute for Regulatory Science®’ ASME reviews
and recommendations are documented in aforma report to the Focus Area Program
Manager (DOE-HQ). TAG reviews are conducted on new starts and projectswhere ASME
reviews do not gpply. These reviews are then documented in aletter report to the TFA
Program Lead (DOE Richland Operations Office [DOE-RL]).

A.2 Technical Progress Reviews

Technica progress reviews focus on technicd feagbility/vaidity and assess the progress of
the work according to the defined technical objectives. Thesereviews are typicaly
conducted on ongoing projects that are gpproaching mgjor decision points, such as decisions
to proceed with mgjor equipment investments or “hot operations’; for projects experiencing
programmeatic issues such as aloss of co-funding by the user; and for periodic assessment of
activitiesin the mid to late stages of the technology maturity cycle. Technica progress
reviews are performed by the TFA’s TAG, TIMs, users, Technical Team, or SMES,
depending on the stage of the project and complexity of the technica area under review.
Often, areview team comprised of representatives from severd of these technical expert and
end user groups is convened, depending on the objectives of the review. Results of these
reviews are generaly documented in aletter report provided to the TFA Program Lead.

A.3 Project Maturity Status Determination (i.e., Gate) Checklist Reviews

Project Maturity Status Determination or Gate checklist reviews focus on the technology
maturity stage of the project. Thistype of review is required in advance of aproject’s
trangtion into certain gates - Gate 2 (Development) and Gate 5 (Demondtration).  These
reviews are conducted by ateam comprised of representatives from TFA’s Technicd Team,
TIMs, TAG, and users as appropriate. A gate review checklist is developed by the Technica
Team and TIMs and used to facilitate and document the results of thereview. A gatereview
report in |etter report format, including the completed checklig, is provided to the TFA
Program Lead.

A.4 Midyear Reviews

Midyear reviews focus on the status or technical performance of ongoing projects.
Depending on the stage of the project, status reviews focus on project plans, progress, or
lessons learned, and opportunities for transfer of technology and experience to other stesor
gpplications. Technical reviewsfocuson: project relevance to user needs; technica merit
and cogt effectiveness of the project; environmentd, safety and hedlth risks; and viability of
delivering the technica solution, including user readiness and commitment. These reviews
are typicaly conducted by the TFA Technica Team, TAG, users, and DOE Management
Team around the midpoint of the fisca year. SME reviewers may dso beinvolved in the
reviews to address a specific aspect of aproject. Specific guidance provided by OST is used
in planning for the midyear review and includes completion of project maturity checklists for
al active, ongoing projects. An additiona businessreview of project deliverables and fisca

(a) Asdescribed in the Handbook of Peer Review, November 1999.
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performance are dso included in the midyear review process. Review of program planning,
induding review of the Multiyear Technicd Responses (MY TRs) for out-yearsisaso
included in the midyear review process. The midyear review activity may span severd
months and include a composite of separate activities that are documented in a midyear
review report.

A.5 Proposal Reviews

The key areas of focusin proposa reviews are on technica feashility/vdidity and user and
program relevancy. These technical reviews are generaly conducted on proposals received
inresponseto “calls’ or requests for proposals generated by the TFA. Review teams
comprised of representatives from the TAG, Technica Team, and TIMs are assembled. In
addition, proposas meseting requirements for ASME reviews are reviewed by relevant
expertsfrom ASME. ASME reviews and their recommendations are documented in reports
and considered in the proposa evaluaions. Technical review recommendations are sent to
the TFA Program Lead, who combines them with the DOE assessment of the business
portion of the proposals and then makes the ultimate project selection.

A.6 Ad Hoc or Externally Requested Technical Assistance/Reviews

Because of its network of technical experts, the TFA is often requested by the sites (DOE
Feld Offices, DOE-Headquarters (HQ), and contractor organizations) to provide technical
assstancereviews. The primary focusis on providing an independent technica opinion or
asessment. Typicdly, ateam of technical experts comprised of representatives from the
various technical expert groups (i.e, TAG, TIMs, users, etc.) and other broadly selected
technica experts (depending on the needs and objectives of the Site, is assembled by the TFA
Technicd Team. Examplesinclude the technica assstance and reviews by TFA for DOE-
Idaho Operations Office (DOE-1D) on sdlected technol ogies being considered under the
Environmenta Impact Statement (EIS) process for the treatment of liquid tank waste and
cdcine, and the technical review of the find design documents for the retrieva systems for
DOE Ferndd's Accelerated Waste Retrieva Project (AWR). Specific reporting formats and
products are negotiated with the requesting organization and include arange of documents
such as letter reports or more detailed published technicd reports.

A.7 Review Strategy and Process

The TFA’sframework or strategy for planning, conducting, and documenting technica
reviewsisreflected in Table A.1. Each year, the TFA review process sartswith an initid
assessment of the review needs for existing and new projects. Thisinitia assessment occurs
a the MY TR stage and is used to determine the overdl review approach/strategy for the
project, including the type of review(s) that will be needed. Reviews anticipated as aresult
of thisinitid assessment are highlighted in the technical response. After findization of
technical responses and during development of the program execution guidance (PEG), a
second, more detailed assessment is performed to determine the specific review(s) to be
conducted in the coming year and the best timing for the review(s). Specifying the review(s)
in the PEG hdlps ensure the review is planned and funded.
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Oncethereviewsfor al of the projects have been identified, areview schedule for the
coming year is prepared by the TFA. This plan and schedule spells out, for each
project/review, the proposed review schedule and logistics, review objectives and criteria,
review team, and review materials and documentation. The schedule is then used to prepare
and conduct the reviews.

Following each review, areview report is prepared. The report describes the review and
outlines observations and recommendations. Responses to the recommendations are then
prepared, distributed, and tracked to completion.
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TableA.1l. TFA Review Strategy

Review Drivers/
Requirements

Review Objectives

Review Timing/
Scheduling

Type of Review

Candidate Reviewers

Review Materials

Review Products/
Documentation

New work Technical - Technology Maturity| - Independent Reviews |- ASME Statement of Work Review Reports
- Newly Proposed Projects Feasibility/Validity Stages 0-4/5 TAG (SOW)
- Competing Proposals User Need Technical Team Review Criteria
Program Relevancy TIMs MY TRs, PEGs,
Technical Task Plans
SMEs (TTPs)
Presentations
Request for Proposals
Proposals
Ongoing Projectswith Major | - Technical - Various Technology Technical Progress TIMs Performance Reports L etter Reports
Decision Points or Mgjor Feasibility/Validity Maturity Stages Reviews Users Planning Documents Meeting Minutes
Technical or Performance ;
rechr User Need Gate Reviews Technical Team
Midyear Reviews SMEs
TAG
Ongoing Projects - Every Status/Performance - Various Technology Gate Reviews TIMs Performance Reports Review Reports
Three Years Maturity Stages Midyear Reviews TAG - Technical Reports Gate Checklists
Independent Reviews | - Users Midyear Checklistg

Technical Team

- ASME

- Ad hoc or Externally

Requested Technical
Assistance/Reviews

Independent Technical
Assessment

- Various Technology

Maturity Stages

Various (Depends on
Requirements)

Technical Team
TAG
TIMs
SMEs

- Various (Depends on

Requirements)

Published Reports
Letter Reports




Appendix B—TFA FY 01 Projectsand Midyear Reviews

Type of Midyear Review
MYTR Midyear - [Midyear — | Midyear - | Project
No. FYOLMYTRTitle [FYO1Project Title MYTR [Technical Status | Maturity

A9143 [HLW Tank Corrosion [Hanford EN Corrosion X X X
Control and Monitoring
Monitoring

A9143 [HLW Tank Corrosion |ORNL SST Corrosion X X
Control and Monitoring
Monitoring

A9143 |HLW Tank Corrosion SRS EIC/EN Corrosion X X X
Control and Monitoring
Monitoring

A9157 [Tank Leak Mitigation [Tank Leak Mitigation X X X

A9171 |Alternative Air Alternative Filtration X X
Filtration Technology [Technologiesfor SRS Tanks

A9171 |Alternative Air Alternative Filtration X X
Filtration Technology [Technologiesfor Calcine

Transfer

A9175 [Tank Integrity CNDE Requirements X X X
Inspection Evaluation
Techniques

A9175 | Tank Integrity Hanford Tank Integrity X X
Inspection Inspection
Techniques

A9175 |Tank Integrity SRS Tank Integrity Inspection X X
Inspection and Repair
Techniques

A9175 |Tank Integrity WYV Interim Tank Storage X X
Inspection Configuration Evaluation
Techniques

A9246 |Waste Sampling and |Fluidic Sampler (Hanford) X X
At-Tank Analysis

A9278 |[Slurry Transfer and |Dual Coriolis Slurry X X X
Tank Waste Mixing |Monitoring
Monitors

A9352 [Remote Systemsfor |Hanford Pit Operations X X X
Fit Operations and Enhancements
Maintenance

A9352 |Remote Systemsfor SRS Pit Operations X X
Pit Operations and Enhancements
Maintenance

A9359 |Waste Mixing and SRS/Hanford Mixer Pump X X
Retrieval Operational Improvements

A9361 |Hed Retrieva from  |WV Tank Heel Sampler X X
Obstructed Tanks

A9361 |Heel Retrieval from INEEL Tank Hedl Retrieval X X X
Obstructed Tanks

Midyear Review Report
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Type of Midyear Review

MYTR Midyear - [Midyear — | Midyear - | Project
A9362 [Salt Cake Dissolution [Salt Cake Dissolution Retrieval X X X
Retrieval
A9363 |Chemical Cleaning of [SRS Chemical Cleaning X X
Tanks
A9363 |Chemical Cleaning of |INEEL Chemicd Cleaning X X
Tanks
A9367 [Unobstructed Tank SRS Disposable Crawler X X X
Heel Retrieval
A9367 [Unobstructed Tank |Hanford SST Retrieval X X X
Hedl Retrieval
A9376 |Waste Transfer Line [Waste Transfer Line Plugging X X X
Plugging Prevention |Prevention and Unplugging
and Unplugging M ethods
Methods
A9501 [INEEL Integrated Russian Universal Solvent X X
Radionuclide Extraction
Separations Process
A9508 |Decon Process Waste [ Decontamination Methods X X X
VVolume Reduction Development
A9554 | Hanford Tank Waste |Hanford Waste Transfer/Solids X X X
Chemistry Formation
A9554 |Hanford Tank Waste |Saltcake Dissolution X X X
Chemistry
A9554 [Hanford Tank Waste |SRS2H Evaporator Chemistry X X X
Chemistry
A9555 |Sludge Washing and |SRS Sludge Processing X X
Dissolution
A9555 | Sludge Washing and |Hanford Sludge Washing and X X
Dissolution Dissolution
A9570 |Salt Disposition SRS Salt Processing Project - X X X
TPB
A9570 |Salt Disposition SRS Salt Processing Project - X X X
CsT
A9570 | Salt Disposition SRS Salt Processing Project - X X X
MST
A9570 |Salt Disposition SRS Salt Processing Project - X X X
Solvent Extraction
A9584 |[Calcine Separations |Calcine Dissolution X X
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Type of Midyear Review

MYTR Midyear - [Midyear — | Midyear - | Project

A9586 |[CIF Evaporator Waste Water Triad X X X

A9709 |Waste Treatment Waste Treatment Process X X
Process Flowsheet Flowsheet Model
Model

A9719 |Conditioning and INEEL LLW X X
Immobilization of Cementation/Disposal
Low-Activity Waste

A9748 [Testing and Testing and Prediction of X X
Prediction of Long-  [Long-term Glass Performance
term Waste Glass
Performance

A9768 | Specify and Enhance SRS (DWPF) Méelter X X X
Design of HLW Glass [Improvements
Melters

A9768 |[Specify and Enhance [INEEL Melter Development X X X
Design of HLW Glass
Melters

A9768 | Specify and Enhance |Next Generation Melter X X
Design of HLW Glass [ Development
Melters

A9773 |Improve Waste Improved HLW Glass Loading X X
Loading in HLW
Glass

A9773 |Improve Waste INEEL Glass Formulations X X X
Loading in HLW Development
Glass

A9777 |Remote Disassembly WV Vitrification Expended X X X
of HLW Meltersand [Materials (ASTD)
Other Processing
Equipment

A9777 |Remote Disassembly [Melter Glass Removal X X X
of HLW Meltersand |Methods
Other Processing
Equipment

A9777 | Remote Disassembly |Dismantlement of Failed X X X
of HLW Meltersand |Vitrification Equipment
Other Processing
Equipment

A9923 |Enhanced Grout Enhanced Grout Formulations X X
Formulations for for Tank Closure
Tank Closure

AA1S1 |Pre-Closurelnterim  |Pre-Closure Interim Tank X X X
Tank Maintenance Maintenance

AA202 |In-Situ Waste WV In-tank Radiological X X

Characterization

M easurement M ethods

Midyear Review Report
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Type of Midyear Review

MYTR Midyear - [Midyear — | Midyear - | Project

AA203 |Residual Waste Sampler for INEEL X X
Sampling

AA3S1 | Selective Chemical Selective Chemical Dissolution X X X
Dissolution of Tank |of Tank Heelsto Improve
Heelsto Improve Retrieval
Retrieval

AA3S2 | SST Retrieva from SST Retrieval from Potential X X X
Potential Leaking Leaking Tanks
Tanks

AAS5S1 |Removal of Key Non- |Removal of Key Non- X X X
Radioactive Elements |Radioactive Elementsfrom
from Tank Waste Tank Waste

AAT7S2 [New Melter New Melter Technology X X X
Technology
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Appendix C — Review Panels

C. 1 Multiyear Technical Response Review

TFA Management Team

Kurt Gerdes, DOE Headquarters, EM-50

Ted Pietrok, DOE Richland Operations Office (DOE-RL)

Ken Picha, DOE Headquarters, EM -22

Joe Cruz, Site Representative, Hanford Site

John Drake, Site Representative, West Valey Demondtration Project

Tom Gutmann, Site Representative, DOE Savannah River Operations Office
Keith Lockie, Site Representative, DOE |daho Operations Office

Jackie Noble-Did, Site Representative, DOE Oak Ridge Operations Office

TFA User Steering Group

Fred Damerow, West Valey Nuclear Services, West Valey Demongtration Project
Ken Gasper, CH2M Hill Hanford Group, Hanford Site

Jerry Morin, Westinghouse Savannah River Company, Savannah River Site

Sharon Robinson, Oak Ridge Nationa Laboratory, Oak Ridge Reservation

Jm Vdentine, Bechte BWXT Idaho, LLC, Idaho Nationd Engineering and
Environmenta Laboratory

Rod Quinn, Pacific Northwest National Laboratory

C.2 Midyear Review Meeting

TFA Management Team

Kurt Gerdes, DOE Headquarters, EM-50

Ted Pietrok, DOE Richland Operations Office (DOE-RL)

Denis Koutsandreas, DOE Headquarters, EM-22 (for Ken Picha)

Joe Cruz, Site Representative, Hanford Site

John Drake, Site Representative, West Valey Demongtration Project

Tom Gutmann, Site Representative, DOE Savannah River Operations Office
Keith Lockie, Site Representative, DOE |daho Operations Office

Jackie Noble-Did, Site Representative, DOE Oak Ridge Operations Office

TFA Technical Advisory Group (biosfor the Technicd Advisory Group are available
on the TFA Website at http://www.pnl.gov/tfa/org/tfa_tag.stm)

Waly Schulz, Chair

Jmmy Bdl, Deputy Chair and Member-at-Large
Gary Eller, Member-at-Large

John Roecker, Member At Large
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Bruce Kowalski, Characterization and Monitoring Subgroup
George Vandergrift, Pretreatment Subgroup

Mg or Thompson, Pretrestment Subgroup

Paul Scott, Retrieva Subgroup

Tom Weber, Immobilization Subgroup

Joe Gentilucai, Immobilization Subgroup

Frank Woolley, Immohbilization Subgroup

Robert Erdmann, Closure Subgroup

Dawn Kaback, Closure Subgroup

Larry Tavlarides, Safety Subgroup

Bill Hamel, Robotics Crosscutting Program, Robotics Subject Matter Expert
Moye Wicks, Retrieval Subject Matter Expert

Vern Stephens, Safety Subject Matter Expert

TFA User Steering Group

Fred Damerow, West Valey Nuclear Services, West Vdley Demondtration Project

Ken Gasper, CH2M Hill Hanford Group, Hanford Site (for James Honeyman)

Jerry Morin, Westinghouse Savannah River Company, Savannah River Site

Sharon Robinson, Oak Ridge Nationa Laboratory, Oak Ridge Reservation

Jm Vaentine, Bechtd BWXT Idaho, LLC, Idaho National Engineering and
Environmenta Laboratory

Tom Hirons, Los Alamos Nationa Laboratory

Rod Quinn, Pacific Northwest Nationd Laboratory

Rip Anderson, Sandia National Laboratories (for Susan Pickering)

TFA Technical Team

Bob Allen, Pacific Northwest National Laboratory

Tom Brouns, Pecific Northwest National Laboratory
Roger Gilchrigt, Pacific Northwest Nationa Laboratory
Betty Carteret, Pacific Northwest National Laboratory
Harry Harmon, Pacific Northwest Nationd Laboratory
Gary Josephson, Pacific Northwest Nationa Laboratory
Cheryl Nickola, Pacific Northwest National Laboratory
Steve Schlahta, Pacific Northwest National Laboratory
Lynne Roeder- Smith, Pacific Northwest Nationd Laboratory
Janie Treadway, Pacific Northwest Nationa Laboratory
Joe Westsik, Pacific Northwest Nationa Laboratory
Larry Bustard, Sandia National Laboratories

Pete Gibbons, Numatec Hanford Corporation

Bill Holtzscheiter, Westinghouse Savannah River Company
Phil McGinnis, Universty of Tennessee-Baitelle

Mike Terry, Los Alamos Nationd Laboratory

Tom Thomas, Bechtel BWXT Idaho, Inc.
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Glenn Bastiaans, Ames Laboratory
Barry Burks, The Providence Group, Inc.
Jack Watson, University of Tennessee-Baitdle
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Appendix D —Multiyear Technical Response (MY TR) Review
Commentsand TFA Responses
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MYTR |

Comments and Suggested Revisions

TFA Response

SAFETY

B143

HLW Tank Corrosion Control and Monitoring

CHG

Please insert the word "chemistry" on the first page under Summary of Need(s),
first paragraph under HANFORD, third line between the words "provide" and
"monitoring.”

The MY TR text was modified as requested.

B144

Tank Materials Properties

WPI

The need mentions studies and technology hardware to be created wherethe
response deals with studies with no mention of designing hardware.

Four separate needs were identified in SR01-2035. Thisresponse dealsjust
with the pipeinspection need. The equipment needs are addressedin MY TRs
B157, B175, and B176.

B157

Tank Leak Mitigation

INEEL

Revise INEEL portion of “Summary of Need(s)” as follows:

1. Revise 2™ sentenceto read: It isassumed that up to 15% of the
approximately 700 targeted tanks may require...

2. Addthefollowing sentence immediately after the 2™sentence: Atleast one
tank at the Test Reactor Areafacility isknown to have the access port bel ow
theliquid level.

3. Addthefollowing sentencejust before the last sentenceisthe paragraph: In
addition, the Consent Order with the State of Idaho requires that the
integrity of the tank not be compromised due to the addition of new access
ports.

Revise INEEL portion of “Technical Approach” as follows:

1. Addthefollowing 1% sentence: InFY02INEEL will establish F& DRsfor a
tank penetration and sealing system and begin evaluation of available
technologies and systems.

2. Revisethe next sentence as follows: During FY03, INEEL will procurea
device...

The MY TR text was modified as requested.

CHG

Increase emphasis on creating and then proof-of-principletesting of novel idees.
The selection of ex-tank material to reduce radionuclide transport needsto focus
on critical radionuclides; apatite is good mostly for transuranic only.

The MY TR text was modified to reflect this comment.
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MYTR Comments and Suggested Revisions TFA Response
B171 Alternative Filter Technology
INEEL Revise INEEL portion of “Technical Approach” as follows: The MY TR text was modified as requested.
1. Revisethelast sentence of 2™ paragraph asfollows: Therefore, sitefunding
will most likely not be available to support work related to calcineretrieval
in FYO2 or FY03.
General comments: Activitiesrelated to design of the vitrification offgas system | The general comment isnoted. ThisMY TR focuses on devel opment of cleanable
are considered high priority for the INEEL and will be strongly supported in | filtersfor various air filtration needs across the DOE complex. Additiond work to
FY 02 and beyond. Any support in finalizing the offgas system configuration, | define the offgas treatment system for INEEL is coveredin MYTR B722 HLW
including the applicability of cleanable HEPAS, is very important the HLW | Process Offgas Treatment.
Program. Consequently, we would like to apply to entire $255K or an
appropriate portion of it, to this activity, which will be co-funded at acomparable
level. The INEEL will work closely with the Safety TIM to determine more
definitive scope beyond what is currently identified inthe MY TR.
B175 Tank Integrity I nspection Techniques
CHG Thistriesto cover too many issues and sites. Thisshould focuson DST integrity | The TFA bins common site technology needsinto single MY TRs to maximize the
i ssues. multi-site benefit and leverage the R& D investment.
CHG The Need Section identified two SST needs (1-Concrete dome and wall All needs have been addressed in the technical approach.

inspection for structural integrity, and 2-W al integrity of the carbon steel liner)
and three DST needs (1-Remotely operated NDE equipment deployed through a
3" diameter riser, 2-Knuckle region inspection utilizing SAFT/TSAFT

technology, and 3-NDE equipment that can inspect the tank wall beyond the
vertical air ducts). Thetechnical approach, however, only addresses SST need #2
and DST need #2. There are technical approachesthat can address each of the
needs and this response should be expanded to address each of them. Also, the
Approach includes discussion of a"limited destructive evaluation, and repair
system for SST," and thereis no summary of this need or connection to Hanford.

The "limited destructive evaluation, and repair sysemfor SST," isinresponse
to the need described in the second paragraph of the Hanford need summary, “If

necessary, destructive metallurgical examination of small isolated sections of

the SSTs may need to be performed to obtain a thorough understanding of the
operating corrosion mechanisms.”
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MYTR

Comments and Suggested Revisions

TFA Response

INEEL

Revise INEEL portion of “Summary of Need(s)” as follows:

1.

Revise the 2" paragraph as follows: Acrossthe|NEEL thereisapressing
need for sampling, visual inspection, and real-timeNDE datain remoteand
inaccessible spaces. Recent analysis of couponsin the INEEL tank farm
indicated unexpected corrosion rates. Thereisaneed to be ableto quickly
assess theintegrity of the tanks to determine if corrosion issues are present.
In addition, the State of Idaho is expecting NDE to be performed on the
tanks as part of the closure activities. An NDE end-effector isneeded for
deployment on the LDUA that has the necessary resolution to meet the
INEEL integrity inspection requirements.

General comment: The State of 1daho is currently no longer requiring
INEEL to perform visual inspection of the tank annulus areas (e.g. for
closure of tanks WM-182 and WM-183). Inaddition, itisunclear if INEEL
will be required to actually sample the sand pads; however, thisisgtill under
consideration.

Revise INEEL portion of “Technical Approach” asfollows:

Delete the entire paragraph and replace with the following: During FYO1the
INEEL worked on development of an NDE end-effector for theLDUA. Itis
planned to be deployed at the end of FYO1 or during early FY02. However,
thisunit is capable of only above heel/liquid inspections. The INEEL would
continue to refine the NDE end-effector suchthat it issubmersibleand can
be deployed for inspection within the tank hed/liquid regions, whichisthe
most likely location for corrosion. Design, fabrication, and cold
demonstration would be accomplished in FY02. During FY03, cold
application would be demonstrated through testing of the end-effector onthe
LDUA. A hot deployment would be planned for the end of FY03. The“Key
Products” section should be revised accordingly.

The MY TR text was modified as requested.

All referencesto annulusinspection requirements have been removed from
the Technical Response and associated spreadsheet ashave al referenceto
PE certification of any tanks at INEEL.

The intent of this comment has been incorporated into the response.
However, the response has been expanded to include evaluation of the
SAFT/TSAFT technology as an alternative to a submersible approach.
Additionally, comment has been added on the aggressiveness of the
proposed schedule.
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MYTR Comments and Suggested Revisions TFA Response
INEEL | General comment: INEEL isnot currently planning to certify any of the existing | General Response: Noted.
tanks. Thischange in program direction was not unexpected, which iswhy the
original FY 01 work was down-scoped from $285K to $85K. Initia investigations
into certification were supported, but INEEL is currently in the process of re-
evaluating the FY 01 TTP scope and will pursue renegotiaionwiththe TIM and
TFA.
A proposed revised budget spread sheet is as follows: The proposed budget has been revised to reflect the INTENT of the proposed
FY02 FYO03 changes. However, the numbers are not exactly the same.
6. INEEL Technology Support
$400K $400K
6.1 Complete design of submersible NDE end-effector $175K
6.2 Procure materials and fabricate end-effector $150K
6.3 Complete cold demonstration
$ 75K
6.4 Cold application on LDUA
$100K
6.5 Hot deployment intank farm
$300K
WPI Major Sections of the response are incomplete The Technical Team and Sites have reviewed the MY TR and specific comments
have been addressed.
B176 Piping I ntegrity Inspection Techniques
ORR We did not see atechnical responseon piping ingpection/characterizetion. Thisis | MY TR B176 addresses piping inspection in response to an SRS Need
a potential need for closure of auxiliary pipes and other sites. Statement. No need statement appeared to have been submitted by ORR.
WPI The need states studies and technol ogy hardware where the response explainsthat | Four separate needs were identified in SR01-2035. This responsededsjust with
technology hardware will be provided, but does not define the studies needed - | the pipeinspection need. The materials property databaseisaddressedin MY TR
such as the Material Property Database. B144.
B190 Database for Tanks and Piping Configuration
INEEL | Thisisalow priority and will not be co-funded. The VCO Program will most | The TFA will screen out this need and not prepare aformal response.
likely remove this Site Technology Coordination Group (STCG) need statement.
It has been identified as a“nice to have,” but not an actual need.
B1S1 Pre-Closure Interim Tank Maintenance
INEEL No comments. INEEL is seeking |aboratory -directed research and development | No action required.
(LDRD) funding to begin efforts to address portions of thisneed in FY 02.
CHARACTERIZATION
B201 Sludge M apping and Volume Estimates
ORR ORR has equipment/experiencein area. Hanford has expressed interestinour | A Topographic Mapping System (TM S) sy stem hasbeen shipped from ORNL to

equipment and technical assistance for sludge mapping. TIM should investigate
adding Hanford to the need, and providing funding for technical support from
OR.

Hanford and will be evaluated at Hanford with EM40 funding. Thisfact will be
added to status section of the MY TR. However, aHanford need statement for
sludge mapping must be provided by the site before Hanford needs and activities
can be added.
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MYTR Comments and Suggested Revisions TFA Response
B202 In-Situ Waste Char acterization
INEEL | General comments: 1. $200K in FY02 funding has been added to support atask to conduct
1. Thishasbeenidentified as the 2" highest priority for the VCO Program due feasibility studies on potential methods for application in the field to
to the potential cost savings. determine RCRA or Non-RCRA Status of Tank Waste, assuming sampling of
2. Inthebudget spreadsheet, item 4.1.2 indicates that CNDE wasgiven $15K the waste is possible.
in FY 01 to support the VCO program in eval uation/recommendation of | 2. The $15K for CNDE will be allocated from existing TTPs provided
nonintrusive tank examination techniques. The VCO Program is not aware appropriate work scope can be identified at INEEL for FY01. A visit to
of their involvement. clarify needs and identify potential work is scheduled for 4/01.
INEEL ID-9.1.04 General comments: 1. Documentation of the demonstrations can be used to plan the feasibility
1. Several technologies have been demonstrated to be capabl e of quantifying, at study.
relatively low levels, VOCs, RCRA metals, and radionuclides.
2. lonMobility Mass Spectrometry (IMS) has been shown to be effectivein | 2. IMSwill beincluded in the feasibility study.
measuring TPBs and other VOCs at low levels. Itisnot clear if the
resolution to satisfy EPA requirements, but testing may demonstratethatitis | 3. PINS probably does not have sufficient sensitivity to measure elemental
aviable technology. species at RCRA limits, but datawill examined in the feasibility study.
3. ThePINS system shows promise in the detection of elemental speciesinside
tanks. Specifically, cadmium, lead, and mercury can be clearly detected | 4. Secondary IMS does not exist. Secondary IMSwill be examined as part of the
through tank walls. feasibility study.
4. Secondary IMSis another technique that can detect RCRA metals and
radionuclidesin tanks.
These technol ogies warrant evaluation to determineif they can be adapted such
that they can be accepted by EPA for use in screening tanks to determine RCRA
versus non-RCRA status. This could provide significant over baseline
approaches of sampling and analysis.
B203 Residual Waste Sampling
No comments received.
B205 Continuous Emissions Monitor for Offgas Analysis
CHG Generally agree SOx in off-gasis an issue (as are other gasesidentified in this | Off gas analysis using commercial technologies has proven not to be a

technical response for ID). Off-the-shelf technologieswill likely sufficefor all
gases. Thereislittle technology development needed for Hanford WTP.

straightforward application process at the SRS DWPF and with incinerator gases.
A DOE site wide effort to solve deployment problemsis envisioned as being
beneficial to all parties needing offgas analysis capabilities. Plansfor offgas
monitoring development at Hanford will be postponed and ultimately cancelled if
interest does not develop.
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MYTR Comments and Suggested Revisions TFA Response
INEEL | General comments: 1. Development of Hg and particulate CEMs is the domain of TMFA.

1. These needs are not considered high priority at thistime, and arenct criticd CMST/TFA will keep INEEL HLW program informed of developments.
path. SO, Continuous Emmission Monitoring System (CEMS) are proven Replacement of existing CEMswith more state of the art devices (e.g. diode
and commercially available. CEMsfor other gases are also commercially laser absorption) can be done where technology development is required.
available (i.e. O, CO,, CO, NO, NO,, and THC) and have been proven for
high NO, calciner offgas. The appropriate development and/or
demonstration that should be supported includes:

CEMsfor Hg and particulate. Units are developed but have
not been EPA -approved. Effortsshould befocusedinthisareaand
coordinated with TMFA.
Lower life-cycle cost/better performing CEMs to replace
commercially available units, such as FTIR based CEMs.
Certain types of SO, CEMs may not be suitable for high NO,
environments. These should be demonstrated and performance
validated. 2. $250K TFA funding and $25K site funding for FY 02 will be proposed for

2. Funding should be reduced to atotal of $250K for FY 02 to support SO, SO, validation and FTIR/other technology CEM s for high NO streams.
validation ($50K), Hg and particulate CEM work ($100K, coordinated with
TMFA),and FTIR/other technology CEMs for high NO, streams ($100K).

Surplus funds, particularly in outyears, could be shiftedto MY TR B722,
which seems to be significantly underfunded for lifecycle needs. INEEL
will work with the TIM to define more detailed scope.
B232 Dry Materials Sampling
WPI Recommend alinkage to pretreatment and treatment activities be called out to | The following was added under Technical Approachinthe MYTR: “The data
ensure the data quality objectives defined by B232 areinclusive of the needsfor | quality objectiveswill be driven in part by the need to know CV of key elements
downstream process steps. in the calcine bin sets that will affect the design of the vitrification process flow
sheet and hardware. Inparticular, the CV of Na, S, and Al have already been
identified as waste components which could cause problems with glass durability,
melter corrosion, and crystallization within the glass, respectively, if their
concentrations are not well known and regulatedin the calcinefeed to the melter.
Additionally, the CV of Hg, halides, and nitrates is needed to design the
flowsheets and hardware to control melter off-gas emissions.”
B246 Tank Waste Sampling

No comments received
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MYTR

Comments and Suggested Revisions

TFA Response

B264

Improve Waste Analytical Methods

CHG

For Tc studies, need to look at complexed waste (organic complexants present in
actual Hanford CC waste, for example) when doing the round robin tests.
For rapid analysis (of staged waste after pretreatment and waiting to feed the
melter), the discussion does not explain what will be done, or if the SRS approach
will meet the Hanford need. New and different approaches may be needed.
Discussions at Hanford suggest measurement turnaround time of 10 hrsor less
will be needed.

To emphasize the Tc analysis need, the following was inserted into the Summary
Need Statement:

“Historically, discrepancies from sample to sample or interlab comparision tests
have occurred with Hanford complexed wastes. Thereis aneed to verify that
current laboratory procedures have adequately addressed the discrepancies.”

Regarding, the DWPF method to reduce analytical turn-around time on feed
samples to the melter from 24-72 t012-16 hours, the point of contact (Roy Beck,
803-208-6478) was provided so that CHG personne could pursuethisinformation
for additional details. Thereduction in time was achieved mainly by reducing the
slurry sample size from 15 to 1 ml and eliminating the time consuming step to take
it to dryness before adding acid to fully dissolve the sample. Roy Beck felt that
the 12-16 hours turn-around time could be reduced further by adminstrative
procedures but currently it was not needed.

B278

Slurry Transfer and Tank Waste Mixing Monitors

CHG

Specific comments are:

1. Please add to the last sentence of the Summary of Need the phrase "low-
concentration solid (e.g., less than 10 wt% solids)" between "total amounts
of solidsin" and "slurries transferred through a pipe.

2. Pleaseinsert asentencein the second paragraph of the Technical Approach
approximately thefifth line, after the sentence ending "or monitoring solids
inapipeline." Insert "Note that the in-tank method of measuring wt%
suspended solidsis also acceptable for the Hanford Science Need aslong as
the measurement can be taken at a | ocation adjacent to, or representative of,
the transfer pump inlet."

3. Pleaseinsert "or in-tank" in thelast sentence of the second paragraph of the
Technical Approach between the words "pipeline" and "DCM S"

The MY TR text was modified as requested.

WPI

Recommend incorporating results from testing of in-line slurry monitorsin
GAAT W -9.

Only one Coriolis monitor was used in-line to monitor the GAAT transfers.
Although the monitor demonstrated the factory precision (i.e., £ 0.0005 SpG) for
density measurementsinthefield, it was not ameasure of wt% suspended solids.
However, the MY TR was updated to include the results of the ORNL data
reduction on the FIU cold loop studies and the approval of the SRS review board
for FIU to begin fabrication of the full-scal e prototype.

B279

Two-Phase Liquid Detection

CHG

Comments on sulfate layer detection previously supplied appear to have been
incorporated. For organic dispersed within waste, approach of Raman probe
seems fine, but needs to distinguish separable phase organics from dissolved
organics.

The need to distinguish separable phase organi cs from dissolved organics has been
inserted intothe MY TR.
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Comments and Suggested Revisions

TFA Response

B292

Contaminant Migration Monitors

CHG

Subsurface Contamination Focus Area (SCFA) needs to become integrated with
the SST retrieval work to clarify the potential |eaks of concern for migration
issues to remain relevant. The TFA basically has given SCFA full authority for
the tasks described in the three Technical Responses: B292 (Contaminant
Migration Monitors), B950 (Barriersfor Tank /Disposal Facility Closure), B958
(Dataand Tools for Performance Assessment). However, TFA and the tank
waste user community must be kept fully involved. The TFA response should
recognize thisrole. A paragraph like the following should beincluded in the
response: "The TFA recognizes the lead that SCFA hastaken in leading the
effort for this cross-cutting need. TFA will work closely with SCFA to ensure
that the tank waste community is fully involved with the planning and
implementation of SCFA actions addressing thisneed. Theinvolvement of the
tank waste user community is particularly important as the needs may have
important project-specific impacts and requirements."

Since the time that the Hanford Groundwater/V adose Zone Integration Project
was formed under the sponsorship of Undersecretary Moniz, the affected Hanford
Site activities have worked together to identify common needs. These projects
agree on the importance of the needs and that the stress for these activities should
be on technology deployment, not on further scientific research.

The TFA understands that at |east three Hanford Site projectsincluding the
Hanford Groundwater/V adose Zone I ntegration Project, the LAW Disposal
Project, and SST Closure Project have worked together to identify common needs
and have submitted these needs to both the TFA and the SCFA. The TFA
recognizes that SCFA has the EM -50 charter and the core technical expertiseto
address these specific needs and has, therefore, forwarded theneedsto SCFA for
their consideration. However, the TFA will continue to be an advocate for the
sitesfor the needs that are best addressed by other focus areas and will function as
apartner on the projects selected for funding. The TFA further encouragesthe site
to continue to work directly with SCFA to ensure involvement of the user
community.

INEEL

No comments. These needs are low priority for the HLW and VVCO Programs, at
this time.

No action required.

WPI

These needs have been assigned to Subsurface Contamination Focus Area.

No action required

RETRIEV

AL

B303

Waste Retrieval from Confined Spaces

WPI

Need narrative dealswith heel retrieval whereasthe responseisfor Retrieval from
Tank Annulus.

SRS Need SR01-2037 is composed of at |east 20 needs that are addressed in a
number of different responses. B303 deal s specifically with the need identified for
retrieval technology for disposition of theinterior and annular space of Typel, II,
and |11 waste storage tanks.

B310

Tank Decontamination and Dismantling

WVDP

General Comment - WV could use some help in developing a HLW Tank
exhumation plan.

Technical approach expanded to include “ An outline tank exhumation plan will be
provided as a framework for looking at feasibility.”

WPI

Approach does not show alinkageto tank closure effortsat SRS. Result of such
alinkage could result in anew alternative where only selected tank components
are removed and the shell isleft in place and grouted.

WYV need OH-WV-904 is composed of 2 needs dealing with in tank stabilization
and tank removal. Thisresponse deals with tank removal. Tank stabilizationis
addressed in MY TR B985.

B311

Long-Length Equipment Handling

WPI

Not clear if response is adequate, need dealswith heel retrieval, whereas response
dealswith retrieval, decontamination, and disposal of “large” equipment.
Response as stated does not show alink to the closure requirements.

SRS Need SR01-2037 is composed of at least 20 needs that are addressed in a
number of different responses. B311 deals specifically with the need identified for
tank top flushing, decontamination, and remote size reduction methods.
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MYTR Comments and Suggested Revisions TFA Response
B331 Dry Solid Waste Retrieval
INEEL | General comments: Thisisalower priority need and is not critical path. Thislow Site priority will be reflected in thel PL scoring. Characterization of
Chemical and physical characterization of the calcine in the bin setsismuch | Calcine IPL scoring should be based on higher Site priorities.
higher priority, and a precursor to calcineretrieval. These activitieswill not be
necessary for afew years. The resources could be shifted to the calcine
characterization needs.
B333 Dry Materials Transfersand Blending
No comments received.
B335 Transfer Line and Piping | mprovements
WPI Recommend alinkage to SRS efforts for temporary transfer line (TMS3092) and | SRS has dropped its need for temporary lines.
discussions with Hanford staff responsible for the movement of slurry within the
tank farms.
B338 Containersfor Waste Slurry Transport
INEEL | Genera comments: INEEL will most likely not be able to quantify needsrelative | This activity scored low on the IPL and will be reconsidered next year.
to IX resin transportation until FY03. FY 02 initiation may be too early and this
entire effort should probably be moved out one year.
B339 Feed Slurry Erosion Testing
CHG Need results with actual Hanford waste, including long-term studies. Some | The testing strategy will include actua wastesand simulants. The availability of
simulant studies can be done to support the actual waste work. actual wastes may limit the scope of testing.
B352 Remote Systemsfor Pit Operationsand Maintenance
WPI Needs and responses generally deal with transfer of materials to/from pits. | The need is an as low as reasonably achievesble (ALARA) (rad exposure) method
Although, write-ups are extensive in terms of history and potential alternatives, | of effectively performing thiswork at Hanford and, using the lessons|earned from
they do not clearly state the intended need. Theresult isin aninconclusive | this Hanford work, plan tank component remote disassembly at SRS.
evaluation of the conformance of the specific Response to its intended need.
B359 Waste M obilization and Mixing
CHG Further analysis of AZ-101 datashould bedoneasabasisfor ongoingtechnology | This part of the responseisin B387.
development and is needed.
CHG Increase emphasis on scope relevant to Hanford, particularly on mixer pump | SRS needs were the focus of this response due to my inability in locating a

operational improvements.

In the Technical Approach: First paragraph. Thereisaneed for process
performance and operational optimization (effective cleaning radius, operational
improvements) of the existing baseline technology. Thereisaneed for increased
reliability/longevity, primarily hardware optimization which contributes to
increased reliability. Thisneed hasclearly appeared in all the recent mixer pump
deployments at SRS and Hanford (liquid column, bearing failures, vibration
problems, etc.)

Task A. Specific features and potential virtues of alternate concepts over the
baseline mixer pump should perhaps be briefly addressed for the un-informed
reader. Example: What potential advantage does the ADMP hold over the

contractor staff member that would admit to anything more than an interest.
(Also, no RPP $ allocated in FY 02)

These needs are expressed in Summary of Needs 1) and 2). Words have been
added to Detailed task Description |) and B).

Words have been added to Detailed task Description A).
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Comments and Suggested Revisions

TFA Response

conventional design?

Task C. Specific features and potential virtues of alternate conceptsover the
baseline mixer pump should perhaps be addressed for the un-informed reader.
Example: For the Flygt Mixer: low cost (presumably), compact, submersible,
simplicity, bulk mixing/suspension and unidirectional flow capability, lower
power input, no retention cavities, etc.

Task H. Recommend adding the words at the end of the last sentence, "if
needed."”

Task | needs to address reliability and longevity.
Progress to Date section

Task C. RPP has funded and completed a preliminary evaluation of the
technology for extended sludge retrieval, but also in the context of broader
retrieval applications.

Key Products section

Third bullet: Insert "Retrieval" between "Sludge" and "testing,"

The crosswalk table provided by TFA identifies this Technica ResponseB359 as
addressing STCG Need Number RL-WT054-S. However, this STCG Need isnot
identified as part of thelist in B359and none of this response addresses the need
identified in RL-WT054-S. The RL-WTO054-S Need Summary requires
“Validated mixer pump performance correlations, i.e., effective cleaning radius
(ECR) as afunction of definable properties’, which relies on accurate
computational fluid dynamic modeling. The accuracy of the computational fluid
dynamic modeling can be improved through modeling the performance of the
actual pump design under actual tank waste retrieval conditions (i.e., recently
completed mixer pump test in Hanford' s tank 241-A Z-101). Either thisresponse
should be modified to include the scope identified in RL-WTO054-Sor that need
should be combined with other related needs if they exist.

Words have been added to Detailed task Description C)

W ords have been added to Detailed task Description H)

Words have been added to Detailed task Description B) -- Vsl).

Words have been added to Progress Section C)

Done

This need was moved to response B-387.

WPI

The described Technical Approach does not haveaglobd strategy tointegratethe
results from the prior deployment of mixing and mobilization technologies.

Referencesto technol ogies other than Flygt mixers and Russian PMP (such as pit
bull or AEA fluidic systems) are not provided in the Approach discussion.

The Pit Bull isatransfer pump and the AEA Fluidic retrieval system has not yet
shown itself as a contender for large tank mixing. It appearsto be destined for
service as amobilizer using relatively shallow supernate depths. So far, Long
shaft mixers dominate our large tank mixing experience.
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TFA Response

B361

Heel Retrieval from Obstructed Tanks

WVDP

1 Under Technical Approach Section change “floating vehicle based
cleaning system” to “remotely operated cleaning systems such asalong
reach remote arm”

2. The WV DP technical approach will also include the identification and
deployment of tank chemicals cleaning applications. Thiswill include
selection of the appropriate acid and methods to apply to the tank
surfaces.

3. As aprerequisite to using acid for tank final cleaning aleak mitigation
plan is needed to address a tank perforation from acid .

4, In order to evaluate the effectiveness of tank cleaning operations
performed in FY 2002 a method to sample the residual s remaining on
the tank bottom is needed. Design, fabrication, mockup testing and
deployment of atank bottom sampler will be necessary.

Changesincorporated into the MY TR.

B362

Low-Liquid Volume Saltcake Retrieval

CHG

Approach needs to increase the emphasis on creating a more robust technica
basis for this technology, including broadening the perspective to complete
saltcake retrieval .

Increase emphasis on understanding what happenstoward the end of theretrieval
campaign and the progressively slower retrieval that will naturally occur. Needto
focus on determining the optimal steps for retrieval and critical issues.

Renaming this“ Saltcake Retrieval”, invites expansive thinking on the complete
problem and a more robust solution.

These changes have been entered inthe MY TR.

Thetitle“ Salt Cake Retrieval” would indeed be better, but the old title islocked
into the IPABS database for this year.

WPI

SRS Needs statement does not provide a near-term schedule. The statement
indicates only that closure isrequired by 2022. SRS Needsstatement issparsein
regard to providing specific expectations and in providing other information.

The TFA has no control over the completeness of Site Needs Statements. Where
dataislacking, the TFA determines the missing information directly and considers
that material in the preparation of the Technical Responses.

B363

Chemical Cleaning of Tanks

WPI

Recommend alinkage with target site pretreatment and vitrification activitiesto
ensure that promising chemicals do not adversely impact downstream processing
steps.

The SRS performer of chemical analysis has this relationship as one of histest
objectives.

B365

Waste Transfer Pumping

CHG

Summary of Need(s) section, first sentence of the second paragraph needsto be
replaced.

Suggestion: At Hanford the DST and Waste Feed Delivery project must transfer
supernatant, sludge, and slurries out of the DSTs to the Waste Treatment Plant.
When only supernatant is being transferred, agoal is to minimize solids
entrainment. When sludge and slurries are being transferred, then it will be
necessary to operate the mixer pumps and transfer pumps simultaneously.

Change has been entered inthe MY TR.

B367

Unobstructed Tank Heel Retrieval
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Comments and Suggested Revisions

TFA Response

CHG

Approach “E” needs to more clearly involve expertise on waste physicsand
chemistry to complement the mechanical systems expertise. In support of the
cold test facility, need to coordinate summary of simulants specification and
development across the DOE complex, and then define the best simulants for
specific Hanford testing needs.

Change has been entered inthe MYTR.

ORR

OR requested $200K in FY 01 for Russian Pump tests. We need funding in FY 02
if not received in FY01.

$200K for GAAT equipment disposition isinsufficient to refurbish and transfer
the MDULA and Houdini | in FY02. Initial cost estimates were $500K for
MLDUA and $320K for Houdini I.

Ben Lewisreceived funding in FY 01 to assist in design of Hanford cost test
facility. FY 02 support is expected.

Funding has been requested for Russian Pump testsin FY02.

The TFA Management Team needs to address this.

Support from Ben Lewis has been requested for FY 02.

B374

Remote Technologies for Process Cell Operations and Maintenance

WPI

Response schedul e does not support need date (prepared in Oct. 1999)

This responseislow on the IPL and will be reconsidered next year.

B376

Pipeline Plugging Prevention, Unplugging, and Cleaning

CHG

Increase studies on alternate transfer approaches, such as gas-iquid mixtures, that
minimize risk of plugging. An example isthe evaluation of complete pneumatic
conveyance and air conveyance assi stance of transfer pump operation. Develop a
better understanding of the true critical velocity for pipe flow, considering the
constraint of limited water use to maintain DST space andthedesiretominimize
water addition. Need to increase emphasis on devel oping instrumentation and
methodology to find the smallest dilution flow with an acceptablerisk for the
onset of plugging.

Changes have been entered inthe MY TR.

B382

Horizontal and Small Tank Sludge Mixing and Retrieval

WVDP

Asaresult of the need to continue retrieval of residuals adhering to the wallsand
other internal surfaces of the HLW tanks, cleaning and flushing of the
vitrification facility piping, tanks and process equipment aswell astank 8D-4will
continue throughout FY 2002 on alimited basis. Final flushing may occur in
FY2003.

Changes have been entered in the MY TR.
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Comments and Suggested Revisions

TFA Response

B387

Improved Mixing M ethods

CHG

Conduct further screening of improved mixing and mobilization methods.
Combined approaches (complementary mixer pumps/methods) need to be
evaluated with modeling or experiment, as appropriate.

In the Summary of Need(s) section:

Item 1. Suggest deleting "also" in first line. Suggest deleting "both" inthird line.
Suggest adding a period in the third line between "tanks" and " Safety."
Item 4. Suggest adding "either minimize or" in the first line between "can" and
"remove"

Changes have been entered in the MY TR.

WPI

Task 3 of the Technical Approach discusses dynamic modeling of the mixing
process and focuses on data from AZ-101. Recommend that the dataneedsfor
the model areidentified and used as a guide for data collection activities from
future mixing studies. In addition, recommend that data from previous mixer
technology deployments, such as Flygt Mixer at SRS; AEA fluidic jet mixersat
Oak Ridge Reservation (ORR); pul sed-air mixers at ORR; and Russian Pulsating
Mixer Pump (PMP) at ORR, be reviewed to further validate models and to
determine the flexibility of models for different mixing systems.

Changes have been entered inthe MY TR.

B3S2

SST Retrieval from Potential Leaking Tanks

CHG

Update the Technical Response to reflect more details of what will be tested.
Identify and test very low water approaches,loca water addition gpproaches, dry
retrieval approaches.

Dueto alate start, the identification of testing has not yet happened. Therewill be
areview of thislater in the year to verify that technology selected for testing is
appropriate.

WPI

Need refersto demonstration of “retrieval technologiesthat uselittle or no liquids
to mobilize and retrieve tank wastes” whereas the response is a broad-base study
without mention of the minimum liquid requirement.

Changes have been entered inthe MY TR.

PRETREATMENT

B501

INEEL Integrated Radionuclide Separ ations Process

INEEL

General comments: Separations technol ogies are applicable to pretreatment of
dissolved calcine, as one potential treatment alternative, which islower priority
than the SBW vitrification activities. Funding support in FY 02 is not expected to
be available except to possibly support development of data necessary to
determine if chemical separations alternatives are viable options for calcine
treatment (i.e. cost or performance criteria). This may be dependent on
recommendations resulting from the recent external review of the calcine
roadmap.

TFA will berequired to meet the International commitments for supporting work
in Russia. At the road-mapping meeting the end of February the TFA team
recommended the task be brought toitslogical conclusionin FY 03 in order to
support afinal decision scheduled for FY 05. The TFA road-mapping team
recommended this be funded by the site and TFA at the level proposed.

WPI

The ongoing Russian work of UNEX does not meet the user’ s need to evaluate
TRUEX and SREX for application at Idaho National Engineering and

Environmental Laboratory (INEEL). The focus on UNEX is understandable
given the Russian origin; however, the primary extractant, cobalt dicarbdllide, is
unstable and at 40 degrees C will 50% decompose in 83 days. If the temperature
increases to 60 C, the extractant is half gonein 6.5 days. SRS removed the
UNEX process from consideration as areplacement for the TBP Process. The

TFA will check on the temperature effects, but the degradation has not been seen
in several long-term tests at both KRI and INEEL. Theresearchersat INEEL and
KRI are not aware of degradation problems and have not seen any problemsin 7
years of study. In addition a cobalt dicarbollide processisin use full timein
Russiaat Mayak, with no observed problems. INEEL has conducted long term
testing (greater than 70 hours) at aloading temperature of 25C and a stripping
temperature of 60C. No degradation was seen. If there were any degradation even
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Comments and Suggested Revisions

TFA Response

impact of the decomposition products on UNEX performance isunknown asis
theimpact on final immobilization processes and products. The question, “What
iscobalt dicarbollide?’ has been difficult to answer. The formula appears to be
Co(C-2, B-9, H-11),” with an uncertain chemical structure.

Thereisashopping list of issues regarding dicarbollide supply, purity, stability,
unknown contaminants, radiation stability, etc. The FY 02 testing does not use
actual INEEL wastes and the FY 03 availability of actual INEEL waste is
uncertain. Prior to proceeding, stability with regard to radiation should be
verified.

at low levelsthe analytical work would have seen this. Certainly, a half-lifecf 65
days would have been seen. Chlorinated cobalt dicarbollide is known to

decomposein alkaline media, whichisirrelevant to processing acidic solutions at
the INEEL. Furthermore, cobalt dicarbollideiswell characterized and understood.
Thereagent is currently available on a commercid basisfromthe Czech Republic.

SRS decision on Csremoval isirrelevant. SRSisusing asolvent extraction
method designed for caustic side. Cobalt dicarbollideisan acid side process. It
could be modified for the caustic side, but was immaturewhen comparedtothe
Moyer approach.

The FY 01 testing is done on one type of real wastes. Three samples of different
calcine arein storage at INEEL and will be used over the FY 02 and FY 03
timeframe to demonstrate the process will work on zirconium calcine, on Al
calcine, and on amixed calcine. Real waste testing is acorner stone of thiswork.
Significant radiation stability testing has been done, and thisisnot aproblem. In
addition, the chemical stability is excellent.

The TFA road mapping pand in February isrecommending the entire SX effort be
applied to UNEX because the process is simple and offers real benefits over
TRUEX and SREX. The process has matured rapidly over the past 2 years and
with the planned FY 2002 and FY 2003 work will be adequately evauated to alow
down selection.

B508

Decon and Filter L each Processes Waste Volume Reduction

WPI

The technical response does not contain enough description of past work to
clearly indicate what is needed in the future to meet the need. The task of
“Screening of new commercial decontamination vendorsisongoing” does not
indicate any focus toward a site need.

The response has been modified. The need response was quite well received at
INEEL by both the operations and technical side.

B511

Sodium Salt Removal for Waste Volume Reduction

CHG

Remove specific reference to S-112 retrieval (in the Technical Approach, third
paragraph, and the Key Products sections) and allow for thisto be demonstrated
on aDST of choice, or in conjunction with SST retrieval.

The response has been corrected.

WVDP

Asaresult of extending HLW retrieval operationsto achieve a higher degree of
Tank cleanliness the vitrification facility will continue to operate through FY 02.
Therefore, WV has made the decision to processits sodium waste into glass by
blending with the continued removal and processing of the HLW tank residuals
through the vitrification facility. Inthe event of a melter failure or other
unforseen problem, WV will continue to devel op a sodium gabilization process
on alimited basis.

WV isinterested in this only as a backup. Hanford is the primary customer.
Discussionswith WV DP indicated someinterest, but thetiming is not appropriate.
Thisis primarily a Hanford need.
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WPI The concept of designing an above ground, skid-mounted HLW processing | The ORR design was done in less than ayear for all three unit operations. The
equipment in ayear is also overly optimistic, especially when fundamental safety | TRIAD experience on skid mounted equipment was quite successful. Hanford has
and process issues remain to be solved. backed off the fast track schedule, as shown in the last draft, and is now looking
for implementation in three years. Thisis doable.
B514 Removal of Chloride from Waste Solutions
INEEL | General comments: Thiswork scope should be focused in quantifying the | Agreed. Thisisthefirst step in the task as planned when this isimplemented.
expected chloride level and itsimpact to the tanks and process equipment, such
that determinations can be made as to whether or not chloride removal is
necessary, or if other conditioning/pretreatment approaches are more appropriate.
B517 Organic Phase Removal
CHG Emphasis should be on theretrieval of the thin organic layer and not the chemicd | Discussions with CHG users and Dr Harry Babad have yielded potentially
destruction methods. interesting physical/chemical sorption methodswhich will be evaluated during the
initiation of thistask. A revised need responseisbeing prepared. A key question
is can we achieve the site requirement of < 25 ppm organicsin the feed.

B521 Acid-Side Radionuclide Separations

INEEL No comments to content. Thetitle should be modified to indicate that the | Thetitleisfixed inthe current IPABS database. We will change next year.
Technical Response addresses mercury removal in theoffgas scrub solutions.

WPI The user’s need is not clearly defined. TFA has had several meetings with the user, and the needs have been more
completely defined. The combined responseisat therequest of the user to several
problems associated with these waste streams.

B532 Calcine Dissolution Solubility and Kinetics

INEEL | General comments: Preliminary calcine dissolution studies on H-3cddnewill be | This site priority isreflected in the IPL.
completed in FY 01, but these activities are not expected to be funded in FY 02
since they are not critical path efforts and are lower priority than the SBW
vitrification development activities.
WPI Half of thiswork (dissolution kinetics) appearsto have been completedin FYOL. | The FY 01 work is only on H-3 calcine. The out-year work isontheother typesof
The other half, (characterization of undissolved solids at INEEL) has no real (not surrogate) calcine, which are already procured and stored. The
Technical Response. Thereis850K funded for FY 02 and 700K funded for FY03 | characterization activities are being done as a part of this task.
without awork scope for either.
B542 Antifoam Agentsfor Waste Evaporation
CHG Agents tobe used at Hanford should not involve organics that would complicate | Agreed. Thisis part of the planned scope.

the WTP process or regulatory compliance.
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MYTR Comments and Suggested Revisions TFA Response
B554 Tank Waste Chemistry
CHG Thistechnical response does not identify tasksto determine the identity of the | We agree that these are critical issues. They are addressed in B555, Sludge

compounds present in sludges or residual s remaining after caustic leaching. This
information was cited as aneed in RL-WT090. Theinformation would be a
useful guide to development of dissolution and separation processes, and would
be good input to the Environmental Simulation Program (ESP) database for
predicting solubilities. Thisresponse does not address the need stated in RL-
WT9O0 for "afundamental understanding of aluminum and chromium chemistry,"
including studies of the relationship of leach rates and solubilitiesto temperature
akalinity, oxidizer type and concentration, and other potential process variables.

Intheinitial table on page 1, thefirst entry is somewhat confusing: The need RL-
WT90 does not have partsB, C, D and E.

Summary of Need section

Need related to sludge transport subsection, second line. Typo: replace "use"

with "used."

Technical Approach section

1.1 Thissection focuses on the use of simulated Hanford wastes. Theresults
are needed on Hanford actual waste. Typo inthird line: replace
"Measurements" with "measurements.”

1.2 The statement of “kinetic studies of Hanford pipeline transfer” istoo vague.
Need to address the following i ssues: rheological properties as function of
dilution ratio and temp, precipitation asfunction of temp, precipitation and
dissolution kinetics within the pipeline, critical velocity for particle
mobilization, define minimum dilution required. These studies need
integrated studies of actual waste, simulants, and modeling.

1.3 Chemical approach does not have merit at Hanford. No need for
technol ogy devel opment on chemical approaches. Hanford hastoo few SS
lines to allow effective chemical methods.

2.2 Plugging in the unique Hanford hardware configuration, temperature
effects, and chemistry are not adequately addressed. Please better define
what is "the salt well pumping loop.”

2.3 Last sentence of first paragraph. Please clarify or explain, "The resulting
models and correlations will be integrated in the sites waste transport
toolkit." First sentence of second paragraph: Typo: delete "of." Please spell
out what "CFD" is.

4.2 Need to validate with sludge | eaching tests and sludge species as well

4.3 Need to add sludge components

5.3 Make sure correct dataisin ESP, need to get kinetic parametersinakinetic
modeling approach in addition to the equilibrium model.

Washing and Dissolution, and B5S1, Removal of key hon-Radioactivedements...

Theletters B, C, D, etc were appended by TFA to the site need number to
designate discrete sub-part of the work identified by the need, e.g. B=Leach
solution stability.

1.1 Agreed. These are scoping studies by AEAT on precipitation kinetics and
properties to develop an understanding of the chemistry. Weintend to verify
simulant results with data from actual wastes in the out years.

1.2 How and where these issues are addressed will be clarified in the response.
Viscosity asafunction of composition and temperature are being studied in Task
1.2 with experimental and modeling work and at FIU (Task 2.1). Precipitation
kineticsis addressed in Tasks 1.1 and 1.4. Determination of critical velocity is
being addressed by engineering scaletesting in Task 2.1 and transport modeling in
Task 2.3, aswell asin retrieval tests at FIU. Dilutionreguirementsfor sdtcakeare
addressed in Task 3, tests with actual waste, and Task 4, dissolution modeling.
Dilution for slurry transfer is addressed in Task 2.1 and for saltwell pumping in
Task 2.2. Task integration (Task 2.3) includes biweekly teleconferenceswith
Hanford users and researchers, and other TFA collaboratorsat AEAT, MSU, FIU,

and ORNL. In addition, we sponsor an annual workshop at Hanford to discuss
thiswork (~40 attendees last year). Thistask has undergone frequent technical

review.

1.3 Aggressive chemical methodswill not be considered. Material compatibility is
aprimary criteriafor selecting candidate chemical unplugging methods.

Experience and testing indicates that a combination of physical and chemical
(including the effect of temperature) methods are most effective for some plugs;
some plugs have not been removed effectively with only mechanical means.

2.2 Specific Hanford configurations will be addressed as alogical progression of
thiswork. The “salt well pumpingloop” a MSU will be defined in the response.

2.3 Last sentence will be replaced. Site pressure drop and critical velocity
prediction methods will be validated and updated. Additional predictive
capabilities are being added, including dynamics, assessing plug potentid, and
evaluating unplugging methods. Computational Fluid Dynamics (CFD) will be
spelled out.

4.2 and 4.3 Agree. Sludge components are being addressed in B555.
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MYTR Comments and Suggested Revisions TFA Response
Progress to Date section
1.1 First sentence, please add "were" between "kinetics" and "completed." | Progressto Date: Corrections have been or will be made.
3.1 Typo: second paragraph, first line: replace " Salcake" with "Saltcake."
3.4 Typo: first line: replace "Salcake" with "Saltcake." In last sentence, suggest | Companion Task Spreadsheet (B554revu.x|s) was distributed by TFA with the
that "ORP" be replaced by "Tank Farm Contractor." MYTR MS Word document.
4.1 First line: suggest deletion of "these"
4.2 First line: Delete "of."
4.3 Last paragraph (one sentence) "Issues such aschargereconciliation approach
and molecular stream generation have been resolved." Suggest afurther
explanation for the un-informed, or else delete.
Detailed Task Description
The parenthetical remark saysto " See attached spreadsheet." No spreadsheet was
attached.

B555 Sludge Washing and Dissolution

CHG The Tank Farm Contractor (CHG) technical staff requests that the list of tanks | Agreed. Cr will be followed in B555 but new methods to remove Cr are addressed

identified for Enhanced Sludge Wash in the Key Productssection be considered
tentative, subject to review and concurrence at the start of FY 02. Thiswill permit
adjustment of the list of tanks to support more recent work done by the Tank
Farm Contractor. Thiswork ison anew wash and leach model for Cr based on
tank layer compositions and the drainable liquid inventory to be utilized.

Technical Approach Section

Hanford

1. It states that BX-110is“needed to complete the Kupfer strategy.” PNNL did
testing on BX-110in FY 98, so it is not needed to compl etethe Kupfer strategy.
1.1. To date, the solid/liquid ratio has not been included as a parameter in
parametric testing. Including this parameter will increase the cost of testing.
Furthermore, it states “aminimum of the (sic) sixteen combinations will be tested
with each sample.” This may cause problems. First, it hasnot been a painless
process getting permission to use archive tank samples for EM -50testing. There
are conflicting needs for these samples. Additional core sampling may need to be
done. Second, a 16-parameter matrix will be expensiveto implement. It might be
worthwhileto perform a statistical design for these experimentsto reduce the test
conditions, but still generate the needed data.

Isachemical analysisof “cesium” and “strontium” sought, or ananalysisof Cs-
137 and Sr-90?

1.2 Thelast sentence about |aboratory sludge wash tests may not be possible.
Removing Cr is possible by enhancing Cr dissolution under oxidative conditions.
However, there may be no viable way to remove sulfate or phosphate from tank
sludges other than caustic |eaching or acid dissolution/TRUEX.

in B5S1. Particular tanks will be selected after conferring with the user.

1.1 Agree that we need to work with the user to make best use of available
samples. Agreethat statistical experimental design would be beneficial.

Csand Sr chemical analysisisgoal, although radionuclide analysis would be
useful.

1.2 Agree. Thegoal of thistask isto measure what happens under near reference
conditions. Enhanced methods for removing on-radionuclides are covered in
B5S1.
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MYTR

Comments and Suggested Revisions

TFA Response

CHG

A lab may be able to perform a chromium-leaching demo (kg scaetest). 1twould
be useful to get akg (or more) chunk of high-Cr sludge and subject it to caustic
leaching. Then divideit into two portions. One portion would go through aglass
melt-thiswould give us an indication of what indeed happensif you don’t remove
the Cr. The other portion would go through oxidative Cr leaching, and then it too
would also be made into glass.

Sludge phase characterization seems to be missing from theresponse. The TFA
iscurrently funding work in this area, and presumably they will continueto do so.
K nowledge of the specific chemical and mineral phases present in the sludge
solidsiscritical to process design.

Agree with this excellent suggestion. TFA will work with CHG to obtain a
“chunk” of sludge.

There is ongoing work in thisarea. The MY TR will berevised to include this
work.

B566

Waste Chemistry During Evapor ation

CHG

Emphasison Task 4 (for Hanford) istoo small when considering the topic area of
evaporation and the potential importance of thisto Hanford.

Rename and revise Task 4 asfollows:

Task 4 Optimize Waste Concentration to Increase Available Tank Space

A significant amount of spacein the DST system can be made availableif the
waste can be concentrated to higher specific gravity. Current limits on specific
gravity of evaporator feed totanks, aswell as specific gravity of bulk tank waste,
are derived from safety limits intended to prevent buoyant displacement gas
release events (BDGRE) from occurring. These conservative limits are derived
from empirical observations of historical tank behavior and are applied uniformly
to all tanks. This task proposes a new approach for determining concentration
limits, which maintains safe operation while allowing additional concentration
leading to more available tank space. Model s based on improved understanding of
BDGREs have been developed at PNNL. These models allow for tank-gpecific
determination of maximum safe concentration based on tank properties such as
gas generation rate, waste layer depths, waste layer specific gravities, etc. Needs
for tanks waste data and model validation will be addressed. Bench scale
validation experiments will be performed. Strategies for optimizing waste
configurations to maintain safe operation while maximizing available space will
be developed. Models will be applied to individual tanks to eval uate potential
space saving due to additional concentration.

Suggested revision has been incorporated into MY TR.

B584

Cross-Flow Filtration

CHG

Need to add studies of how waste chemistry affects filtration performance and
particle size/shape. FY 02 work should be open to other enhancement
technologies other than filtration aids, for example ultrasonic methods.

Agree. We are studying particle-size distribution growth in B554. The particle
shape does need to be taken into account. The task is directed to look at
alternative filtration technologies. The MY TR has been revised to include
investigation of filter enhancing technologies.




Uodey Melney JesfpIN

sasuodsay V4.1 pue sjusWiWoD Meiny dLAIN — a Xlpueddvy()z'q

MYTR

Comments and Suggested Revisions

TFA Response

INEEL

Revise INEEL portion of “Summary of Need(s)” asfollows:

1. Add thefollowing sentence after the 1% sentence: In addition, if ion
exchange is used to remove cesiumand/or strontium from the offgas scrub
solution, solids filtration may be required prior to the IX column.

Revise INEEL portion of “Technical Approach” as follows:

1. Revisethe 1% sentence to read as follows: The removal of radioactive
species (actinides, Cs, and Sr) from solutions of dissolved calcine may be
required to accomplish waste treatment strategies, depending on the
alternative selected.

2. Add the following sentence after the 3™ sentence: Depending on the
regulatory strategy for disposition of secondary waste streams generated
fromvitrification of SBW or calcine, there may be a need to remove cesium
and other radionuclides to maintain the offgas stream solution at contact-
handling radiation levels (i.e. <200 mR/hr) or to ensureit is below NRC
Class A concentration limits. Thismay require an ion exchange columnin
the offgas stream, which would need solids removal.

MY TR has been revised to incorporate comments.

B588

L eaching and Treatment of Technetium for Tank Closure

CHG

Approach has nothing on waste inventory measurements—thisisacritical
omission. Increase emphasis on experimentation, particularly on assessing
inventory and the release and migration. Task 1 must also tackletheinventory
issue post retrieval. Task 2 should focus on speciation, and include the speciation
changes cause by retrieval; de-emphasize Tcremoval. Assuming thehed iswhat
remains after multiple retrieval technologies have been deployed, task 3 should
emphasize measuring release rate of Tc inventory post closure (including the
filler used when closing the tank); eliminate work on more retrieval steps (which
is being covered elsewhere). Changetitletoinclude Tcinventory.

Inventory assessment is planned and should have been mentioned more explicitly.
That includes the inventory after normal retrieval and the remaining inventory
after any enhanced treatment. Recent advancesin the understanding of technetium
inventory at SRS suggest that their predictions of technetium inventoriesin
individual tanks are now more accurately than they were when the “ need” wasfirst
written. Experimental work will include the use of real heel samples when they
are available. Experimentswill have to seek the maximum information from the
limited samples available. MY TR has been revised to include five tasks: 1)
Determine how Tcisincorporated into tank sludge (speciation), 2) Assessimpact
of retrieval practices on removal of Tc (residual inventory), 3) Demonstrate
chemical approaches for removing Tc from tank sludge, 4) Identify source term
from tank residuals, and 5) evaluate Tc separations from INEEL calcine wastes.
Thiswork isto be closely coordinated with the TFA Closure TIM.

B5S1

Removal of Key Non-Radioactive Elements from Tank Waste

WPI

New task for $250K in FY 02 duplicated other technical responses, which also
addressed removing non-radioactive elements from tank waste. Therewasno
user identified. Starting laboratory studies from scratch when other technical
responses already have recommended commercial technologiesfor evaluationis
of questionable merit. Appearsto be duplicative of past efforts.

ThisMY TR isaTFA strategic investment to address technology gaps not
currently identified in site needs. Thisisanew study that is closely coordinated
with B554 and B555. Those taskswill still investigate the behavior of Cr during
baseline leaching of different tank sludges. This effort will look at both the
selection of oxidantsand new methods for introducing oxidantsinto the sludgesto
enhance Cr removal. Thework iswell coordinated with current and past work on
Cr behavior and removal and uses akey investigator involved in those efforts.
The oxidants are expected to be commercial materials; the application of those
material s needs to be tested with several sludges and may need to include
innovations.
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MYTR Comments and Suggested Revisions TFA Response
B5S2 Selective Chemical Dissolution of Tank Heelsto | mprove Retrieval
WPI This new start proposes work with simulantsfor heelsintanksthat will notbe | ThisMYTR isa TFA strategic investment to address a projected long-term

emptied for years. Hanford has dozens of different, unique heelsin tanksthat will
not be cleaned for years or decades. The chemistry of these heelsislargely
unknown such that no meaningful simulant can be prepared.

technology need. We agreethat thisisavery difficult task, and the response was
not intended to suggest that afew quick and standard experiments will produce
meaningful answers. The plan includes evaluation of the best information
available on heel compositions. There are few meaningful samples available, and
the simulants devel oped will be tested to see how well they compare with the few
samples that are available. The smulantsare needed before hedl treatment options
can be explored. There are not enough heel samples availableto test treatment
options. Any available sampleswill haveto be reserved for selected tests of only
the most promising approach(s).

There can be many different heel materials because of both the differencesin bulk
compositionsin the tanks and sel ected material s that were added to specific tanks
may be concentrated in the heels. Although thisisadifficult project, it isbelieved
to be aserious problem that we need to begin to address. Even if thisrelatively
low-level effort does develop suitable simulants and identifies suitable treatment
approachesin the next year or so, afew more years may be needed to be ready to
treat an actual tank. Thework isclosely coordinated with the TFA Retrieval TIM.

IMMOBILIZATION

B709 Waste Treatment Process Flowsheet M odel

INEEL | Nocommentson scope; however, we should ensure that this scopeisintegrated | The scope that INEEL hasin the other tasks B768, B722, B719, & B773is
with other related Technical Responses, particularly B722 tasksassociated with | intended to guide that integration.
offgas treatment devel opment.

WPI The stated technical approach isfocused on the SRS flowsheet and experience, | SRSisthe currently the only site with afunctioning integrated flowsheet and
which may not be flexible enough for adifferent proposed path for the INEEL | property databases and modelsto support the flowsheet. However, SRS databases
calcined HLW stream. Expertise gained at SRS may not be applicableto INEEL | are designed to an old proprietary DuPont flowsheet model. The models and
dueto differencesin waste properties and proposed waste processing steps (note | databases are being adapted to commercial software and at the same time being
that the existence of differences or similarities are not stated in the approach). | made available to Idaho for usein their models. Similar activities are supporting

Hanford viawork for RPP.

B719 Conditioning and Immobilization of L ow-Activity Waste

ORR OR isexpecting funding in FY 02 to compl ete ongoing activities. We did not see | Therewas atypo in the spreadsheet that was misleading. That has been corrected
funding for this scope of work in the technical response. as discussed with Ms. Noble-Dial and Ms. Robinson at midyear.

ORR The development work done this FY on the ORR Melton Valley storage tanks | Agree. That scopeisincluded inthetechnical response but was clouded by the

stabilization task has brought up several technical issueswhich will require R& D
into FY02. Until these recent results were received, we thought the devel opment
efforts could be completed in FY 21. We have now determined that FY 02 funding
will be required to address these technical issues above the closeout funding
originally discussed for thistask. The Immobilization TIM isaware of these
results and is hopefully already incorporating the task in FY 02 planning.

typo referenced above.
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MYTR

Comments and Suggested Revisions

TFA Response

WPI

Alternatives to grout may need to be identified for potential problematic waste
streams such as mercury, sulfate slag, and organic resins?

Agree. That is part of the scope.

B722

HL W Process Offgas Treatment

INEEL

General comments: This Technical Responseisalittle under funded for FY 02,
but appearsto be significantly underfunded in outyears, and will most likely not
satisfy INEEL performance milestones established by DOE-ID. Additional
funding may be available from proposed reduced funding for Technical Response
B205. Proposed scope and funding levels are as follows:
- Integrated process modeling for system selection, design, optimization and
testing  $135K
- Test reference offgas system on pilot scal e melter$300K
- Modify reference offgas system as required$200K
- Technology specific evaluations (i.e. PM effects in de-Nox process GAC
performance, treatment/disposal of GAC, etc.) $200K
- Regulatory and stakeholder participation support $100K

(Note: First and last tasks are expected to continue at $100K through FY 06, the
other three tasks are expected to continue at the levels shown through FY 04.)
Wewill work with the TIM as appropriate to devel oped more detailed scope for
this Technical Response.

Agreeingeneral. InFY02, thistask isto be leveraged with the flowsheeting
(B709) and melter improvement (B768) task; however, the outyear funding will be
revisited per the comments.

WPI

Recommend coordination with B709 to determine potential impacts of
pretreatment options on projected off-gas compositions.

Agree. Therole of INEEL includes guiding the coordination referenced in this
comment.
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MYTR

Comments and Suggested Revisions

TFA Response

B730

Acceptance Criteriafor High Activity Waste

INEEL

Revise “ Summary of Need(s)” asfollows:

1. Reword the 2" paragraph as follows: Vitrification of SBWwill alsoresultin
significant quantities of secondary wastes that may pose challengesto
disposition unless they are adequately characterized and regulatory
strategies defined. RCRA listed codes will be attached to these waste
streams. RCRA Subtitle C regulation of these listed waste codes would have
significant impact on the life-cyclecost of processing and dispositioning the
SBWinventory if they are not adequately identified and addressed (i.e. Hg
speciation, SGAC/Hginteraction ) during the design and per mitting phases.
If adequate RCRA delisting strategy isnot integrated with process design,
development, and pil ot-scaleresearch, the costs of retrofitting a permitted
and operational processto meet data needsidentified at alater date could
be orders of magnitude greater.

Revise “Technical Approach” asfollows:

1. Revise Task 1) asfollows: INEEL personnel will define waste compliance
strategies and data requirements to ensure integration of RCRA regulatory
strategy development and i mplementation with the project stages of
treatment process design, development, pilot-scaleprojects, etc. relativeto
all waste forms generated during processing of SBW and calcineinventories.
Thisinformation will then be used to revise the existing...

General Comments: The planned activities are expected to be adequately

supported with $200K of TFA funding and $200K of INEEL co-funding.

Will modify accordingly.

WPI

The response does not build upon the waste form acceptance experience gained at
WVDP and DWPF. In addition, since vitrification isthe preferred alternativefor
SBW and calcine HLW, specifications contained in the Hanford Waste Treatment
Plant contract may provide additional basis for waste form acceptance criteria.

The described focus for FY 02 does not build upon these earlier efforts. Funding
isidentified for tasksin the Technical Response, but detail on work scope within
atask is not provided.

Asnoted in the scope, the bulk of thistask istheinterface between HLW and
secondary wastes that are expected to be disposed of as other than HLW. Asnote
in the comment, Waste A cceptance for HLW iswell defined at Savannah River,
West Valley, and in the Hanford specifications. The scope of thistask does not
reinvent the previous work but builds off of it and the work already scoped by
INEEL and funded by EM -40.

B748

Testing and Prediction of Long-Term Waste Glass Performance

CHG

Previous comments have been included and addressed. ThelLAW PA strongly
supports this effort. It has been extremely valuable to both DOE and the
contractor in the past. Although no site money isrequested, the ILAW PA
activity will, asin the past, support this activity with staff time and performing
follow-on experiments.

Thistask isintegrated with the site experimental efforts and parallel PUFF tests
are run on each selected glass to ensure consistency between results. The
evaluation of glasses with the PA models has been addressed by the site and will
be expected to continue.

WPI

The proposed work does not appear to be linked to EM -40funded Immobilized-
LAW Performance A ssessment (ILAW PA) program, technical response B749,
nor to the Hanford vitrification contractor; making it unclear how proposed work
supports end-user’s schedul e.

See comment above.
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MYTR Comments and Suggested Revisions TFA Response
B749 Glass Monolith Surface Area
CHG Update terminology on privatization vendors to reflect current status. Will be corrected in the next revision.
Thislookslike agood start. However, the siteis being asked to contribute
$900,000 during the two years of the project. The ILAW PA activity will be | The co-funding was not correct and good numbers are still not available from the
spending significant amounts but the total budget for all glasstestsforthenext | site. Based on discussions with the PA representative, co-fundingiscloser to
two years outside of the Waste Treatment Plant is below this amount. $100K for FY 02 and unknown for FY 03.

WPI The technical approach does not appear to recognize differences between the | Theinitial part of the planned task is aimed at understanding effects of geometry
Hanford LAW package requirements and requirements for DWPF canisters. | on glass cracking and small-scal e tests were planned with the intent to increase
Canisters used by DWPF are 0.66-m in diameter and three meterslong. Package | scale until confidence is sufficient.
requirement for Hanford LAW isfor a 1.22-m diameter container that is 2.3-m
tall. Theoriginal Hanford privatization contract had a specification for aglass | Agree. The task must be linked to the current work on the performance
surface area to volume ratio. Basis documentsfor this specification providesa | assessment for Hanford.
good starting point for proposed work. Recommend alinkage of B749 with glass
development work and the Hanford private contractor to ensure that glass and
processing conditions used for B749 tests reflects plans for the Hanford full-scae
facility. Proposed funding level for FY 03 full-scaleprototype studiesappear low
unless linked with other vitrification studies.

B751 Alternative HLW Waste Forms

INEEL | General comments: The TFA performer selection process has not been initiated and will not be
1. Performersare unclear, asis the expected co-funding sites; however, since | initiated until it is determined it the task will befunded in FY02. Sinceitisalow
only INEEL needs are addressed, it is assumed that all co-funding is priority for INEEL and will not be co-funded in FY 02, performer selection will
expected from INEEL regardless of the performer. not be addressed in FY 02.
2. Theseactivities are low priority for INEEL and will not be cofunded in
FYQ02.

WPI The technical approach for the compositional variation study does not show a | Agree. During the preparation process for the MY TRs, INEEL’s priorities have
linkage to waste form criteria, nor to proposed processing optionsfor the INEEL | changed as shown in the above comment. Thistask isnot planned for funding by
waste streams. Proposed work would be strengthened by the identificationof | either TFA or INEEL.
parameters to be measured for the various formulations to be tested. Because the
proposed work is not tied to a flowsheet and process eval uation work proposed
for INEEL calcine HLW and HLW component of SBW, it does not appear the
work will support the user’s timeline.

B753 HLW Canister Closureand Integrity

No comments received.
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MYTR

Comments and Suggested Revisions

TFA Response

B768

Specify and Enhance Design of HLW Glass Melters

CHG

M odeling needsto include recent advancements from EM SP on spinel, and adapt
to noble metals. Approach needsto increase emphasis on Hanford melter design
issues (in particular, fate of noble metals). Approach needsto increase emphasis
on higher temperature melters.

Agree. The EMSP task has been performed out of PNNL. Thetechnical team
which includes SRTC, PNNL and INEEL are aware of the work by Pavel Hrmaon
spinel settling and will include as applicable to this task,

Higher temperature melter are still being addressed in a separate strategic task
(B7S2) and if successful will be incorporated into B768in FY 03.

B769

Conditioning of HLW for Immobilization

CHG

Summary section 2™ and 3" paragraph are not related to melter topics and should
be deleted. Remove RL-WTO088 astarget need. Rewrite technical response.
Discussion of four melter general areasis good.

The paragraphs referred to arerelated to |daho’ sneed and are valid. Thetask
addresses preparation and understanding of the feed for processing in a melter.
Rheology isimportant to maintaining homogeneous slurriesthat do not segregate
during processing. Thistask addresses thosetypesof issues. RL-W T-083will be
removed.

INEEL

The performer on this Technical Responseis not clear, nor are the cofunding
requirements.

The performer selection processis separate and follows the development and
documentation of the MY TRs. Co-funding by INEEL wastill being determined
at the time of the preparations of the first draft of the MY TRs. Cofunding
determined at the Midyear meeting indicated that INEEL would provide $400K
and ORP would provide $200K .

WPI

Proposed work appears to be duplicative of effortsthat have been performed for
WV DP and Hanford Tank Waste Remediation System effort. During the early
1990’s, Pacific Northwest National Laboratory (PNNL) evaluated a number of
dryer/calciner technologies for HLW streams. Since thereisastrongbasisfor
processing aslurry waste stream, it is not clear what benefit adrying step

provides for the SBW or separated HAW stream from a dissol ution step for
calcineHLW. Proposed dry feed work is applicable to INEEL to support direct
vitrification of the calcine HLW stream. The two tasks do not appear to have
overlapping work scope between the INEEL need and Hanford need; therefore,
the technical response could be divided into two separate responses.

Always the overriding benefit for reducing water in the feed to amelter isthat
melters arerelatively poor evaporators and both melter size and throughput are
negatively affected by water content in the feed. WVDP, Hanford and SRS
evaluated dryer/cal ciner technology for HLW streams for causticdurries. INEEL
waste streams are acidic, similar to those of the Europeans, and are candidates for
evaporators, and possibly dryers, or calciners depending on the nature of the
stream post pretreatment. The following steps are extremely interdependent:
glassformer addition, adjusting redox, maintaining sufficient viscosity to prevent
melter feed segregation, maintaining mixing prior to feeding the melter. These
steps must be developed jointly to avoid problems any one of them.

B773

Improve Waste Loadingin HLW and LLW Glasses

CHG

Changetitleto reflect waste loading improvementsin LAW in addition to HLW.
Increase emphasis further on sulfate issues and increasing practical sulfate
loading in LAW melters.

Agree. Will address through program executive guidance.

WPI

The proposed budget does not appear to be sufficient for the identified work
scope based on the absence of budget values for anumber of lineitemsin the
response spreadsheet

Will revisit during this revision to ensure that funding andddiverablesfor FY 02
are consistent.
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MYTR

Comments and Suggested Revisions

TFA Response

B777

Remote Disassembly of HLW Meltersand Other Processing Equipment

INEEL

General comments:

1. Thisisalow priority task for INEEL and will not be an issue for several
years; however, the conceptual design of the SBW vitrification facility will
beginin FY02 or FY03. The data developed through evaluations and
| essons-learned from SRS and WV DP need to be factored into the overall
design. The sameistruefor Hanford. Some funding should be provided to
INEEL and Hanford to be involved in the planned activities within this
Technical Response to support design activities at these sites.

Hanford has expressed interest in receiving the test reports and test plans, which
will be provided.

Agree. Since the task is intheplanning stagefor ageneric demonstration of glass
removal, test plans and experimental results can and will be provided to INEEL

and the extent of participation will be discussed with the technical contacts and
adjusted as appropriate.

WVDP

The new West Valley STCG need is not included. Should add:

OH-WV-919, Melter Disassembly & Large Scale Vitrification Expended Material
Processing

Thereferenced third activity “ continued deployment of VEMP” should also
acknowledge the WV Lead role at devel opment of equipment suitablefor “D&D”
(e.g. sizereduction, segregation, packaging...etc.) of alarger classof vitrification
process equipment. Thisactivity isclosely tied to activities1 & 2. The ASTD
funding was a one-time “grant” (currently, FY 01, working from carry -over from
previous years) and is anticipated to be spent by the end of FY01. Additional
funding will be required for continued activity in the out years.

Agree. Will include the new STCG need.

Thethird task is shown as being completed. The expected coordination between
the tasksisto ensure that lessons learned from the VEMP program are transl ated
to the melter disassembly and disposal through the participation of West Valley in
the over all task.

B7S2

New Melter Technology

INEEL

General comments:
1. TFA funding and co-funding levels are not provided.

The current draft shows $520K in FY 02 which includes technical support by Joe
Perez and Dennis Bickford and Rod Kimmitt and funding for actual testing in
Russia and France. Cofunding isexpected to cover the preparation and shipment
of simulants as required, technical review of the reports, and some of the travel for
review and evaluation of the tests.

WPI

Although the heating method used in a Cold Crucible Induction Melter (CCIM) is
different than ajoul e-heated melter, it appears that problems associated with a
joule-heated melter may also exist in a CCIM since glass properties such as
electrical conductivity and viscosity are important for both systems. Recommend
that proposed work address the potential for similar problemsto exist in both
systems. It issuggested that the results from the FY 01 melter study be used asa
basis for the addition of another task that would identify a path forward for a
vitrification technology that may operate with awider range of glass properties
than is possiblein either ajoule-heated or CCIM system.

Agree. Thewider range of glass propertiesis already apart of the existing task.
The property most limiting for glass formulation is the liquidus, whichisgreetly
alleviated by the option of higher temperatures. But as mentioned in the comment
the other glass properties cannot be ignored and the current glass formulation plan
considers the importance of evaluating key glass processing properties.
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MYTR Comments and Suggested Revisions | TFA Response
CLOSURE
B923 Enhanced Grout Formulationsfor Tank Closure
INEEL | General comments: The competitively selected performers do plan on providing the Idaho some
1. Itisunclear if the participating siteswill be provided funding to support and | limited funding to support the effort. Thistype of support istypically considered
provide waste stream data to the grout testing activities of the performers. | part of site cofunding.
B924 Tank Closure Criteria/Decision Support
WPI The TFA ison hold to address INEEL needs pending regulator and other Until INEEL achieves regulator approval for its tank closure process, it has
compliance modifications. Uncertaintiesfor INEEL waste make it unclear what | decided to not close itstank closure criterianeed statements. Thissituationwill be
need the response is intended to satisfy. reevaluated once regulatory comments on Idaho’ s closure process are obtained.
B950 Barriersfor Tank / Disposal Facility Closure
B958 Data and Toolsfor Performance Assessments
CHG SCFA needs to become integrated with the SST retrieval work to clarify the | The TFA understands that at |east three Hanford Site projects including the
potential leaks of concern for migration issuesto remain relevant. The TFA | Hanford Groundwater/V adose Zone Integration Project, the LAW Disposal
basically has given SCFA full authority for the tasks described in the three | Project, and SST Closure Project have worked together to identify common needs
Technical Responses: B292 (Contaminant Migration Monitors), B950 (Barriers | and have submitted these needs to both the TFA and the SCFA. The TFA
for Tank /Disposal Facility Closure), B958 (Data and Tools for Performance | recognizes that SCFA has the EM -50 charter and the core technical expertiseto
Assessment). However, TFA and the tank waste user community must be kept | address these specific needs and has, therefore, forwarded the needsto SCFA for
fully involved. The TFA response should recognizethisrole. A paragrgphlike | their consideration. However, the TFA will continue to be an advocate for the
thefollowing should beincluded in the response: "The TFA recognizesthelead | sitesfor the needsthat are best addressed by other focus areas and will function as
that SCFA hastaken in leading the effort for this cross-cuttingneed. TFAwill | a partner on the projects selected for funding. The TFA further encouragesthesite
work closely with SCFA to ensure that the tank waste community is fully to continue to work directly with SCFA to ensure involvement of the user
involved with the planning and implementation of SCFA actions addressing this | community.
need. Theinvolvement of the tank waste user community is particularly
important as the needs may have important project-specific impacts and
requirements."”
Since the time that the Hanford Groundwater / VVadose Zone I ntegration Project
was formed under the sponsorship of Undersecretary Moniz, the affected Hanford
Site activities have worked together to identify common needs. These projects
agree on the importance of the needs and that t he stressfor these activities should
be on technology deployment, not on further scientific research.
WPI (B950) A collaborative “guidance document” based on five or more sitesdoes | The TFA focusisto provide multi-site benefit. Single site needs are more
not seem to address the Hanford specific need for physica tesssand modeling, | appropriately funded by the Hanford site.
especially after Bechtel and PNNL have spent four years studying specifics of
Hanford and next steps have already been identified.
B960 Reduced Radionuclide M obility
CHG Focus on getters that have mechanisms other than redox control for extank | The TFA agrees that mechanisms other than redox control need to be emphasized
applications, because these materialstend to result in rapid release in the future | and theintent of the MY TR isto devel op gettersthat continue to function during
when the getter becomes fully oxidized. oxidizing conditions.
WPI Of the amount of $440K appears to be excessive for writing aletter reportona | The $440K includes laboratory development and testing which is summarized in

candidate getter material.

the report.




Appendix E — Review Criteria

E.1 Technical Reviews

E.1.1 General Midyear Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technica progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmetic goas required to deliver technical solutionsto user needs. Periodic technical
progress and gate reviews are conducted to evauate the ongoing work in the following aress:

Relevancy to User needs and requirements
Technical merit and maturity progression
Codt effectiveness of the proposed solution
ES&H risk evdudion and mitigation
Solution vighility and delivery

Projects undergoing technical progress and gate reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussions with the
review pand. Rdevancy to user needs and technical merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understanding of the project pecific

issues and indicate the planned project activities or strategies for addressing these aress.

The review pand will assess the relevancy, quality, and progress of the individua projects
and provide awritten evauation describing their assessment of the project/task and any
gpecific recommendations on changes or improvements to the project/task. TFA will usethe
results of the review to recognize outstanding performance, support future planning, and to
identify any needed corrective actions.

Review Criteria

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound
understanding of applicable requirements. The end user supports the technica program and
isactively involved in the definition, development, and ultimate use of the technica solution.

2. Technicd Merit: The proposed work has a high likelihood of providing avalid and

feasble technica solution. The technica strategy and methodology is based on sound
scientific and engineering principles. Technica progressis being demongrated and
periodicaly evauated through appropriate assessment methods (e.g. technica reviews, peer
reviewed publications, demondrations, analyses).

3. Cost: Cod effectiveness of the technical devel opment/demonstration program and
implementation of the technicad solution are a critica factor in evauating the viability and
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feashility of a proposed technicd solution. Appropriate planning and andlysis of costs must
be included in the technicd program. Anayss of costs againg specific user criteria should
be included in the overdl evauation of the performance of atechnica solution.

4. Safety, Hedth, Environmenta Protection, and Risk: Human health and ecological risks
areimportant factorsin the evaluation of atechnical solution. Risks must be considered both
in the conduct of the technica program and in the ultimate implementation of the technica
solution. Occupationd safety of the technology devel opers and end user of the technology
should be carefully evauated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evaludionsis
criticd to the ultimate viability and feesibility of the technicd solution.

5. Solution Viability: The proposed technical program will likely result in aviable technica
solution that can be delivered by industry or other DOE providers (e.g. laboratories,
universties). The development program has established adequate planning for the
management of intellectud property with appropriate consideration of DOE interests in the
use and gpplication of the technology/technica solution. Qualified performers have been
selected to conduct the work and involvement of labs, universities, and industry is
encouraged as gppropriate to the nature of the technica program.

Appendix E— Review Criteria E.2 Midyear Review Report



E.1.2 Project-Specific Technical Review Criteria

(A9175) Tank Integrity I nspection — CNDE Requirements Strategy and Evaluation
Principal Investigator/TIM: Bruce Thompson & Brian Larson

(CNDE/ISU)/Mike Terry
Estimated Technical Maturity: Stage 3 — Exploratory Development

Background and Review Objective

TFA has received smilar technology needs from Hanford, INEEL, Savannah River, and Oak
Ridge requesting technologies to perform inspection of waste tanks. In response to these
needs TFA isimplementing atechnical drategy (Ref. TFA MY TR A9175) to perform an
integrated assessment of specific Site requirements and applications to further refine the
technology needs and identify potentia technologies that could address those needs. The
objectiveisto identify shared technology opportunities and discriminate Site-Specific
challenges to support detailed planning of appropriate technica development gpproaches.
TFA is seeking to maximize the benefit of thiswork by leveraging common invesments to
support multiple sites wherever possible.

TFA and CMST are drawing on the expertise of the Center for Non Destructive Evaluation
(CNDE) to assist in coordinating the review of site needs and requirements and to provide
expertise in defining a gtrategy for sdection and development of technologies to address
those needs. A series of meetings with representatives of each user organization has been
conducted and the results are being documented by the CNDE. TFA is now developing the
detailed planning to support executing specific technica scope in response to this technology
needs assessment. The TFA Safety TIM will present the overdl strategy, of which the
CNDE work isan integra part, to provide an overall perspective on the direction of the
technica work.

This project review will evauate the process and outcome of the TFA/CM ST/CNDE site
needs assessment and requirements review, and the resulting technical Strategy that is being
proposed as an outcome of this effort. The CNDE evauation and recommendations, as well
as TFA Safety TIM'stechnica Strategy to address the specific Site requirements, will be
presented to the review panel. The objective of the review isto assess the adequacy and
conclusons of the CNDE investigation process and vaidity of the resulting
recommendations/strategy.

Thereview pand will assess the relevancy, qudity, and progress of the CNDE work and
overd| technicad Srategy and provide a written eva uation describing their assessment of the
work and any specific recommendations on changes or improvements. TFA will usethe
results of the review to recognize outstanding performance, support future planning, and to
identify any needed corrective actions.
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Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technical progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmeatic gods required to deliver technica solutions to user needs. Periodic technical
progress and gate reviews are conducted to evauate the ongoing work in the following aress:

Relevancy to User needs and requirements
Technicd merit and maturity progresson
Cost effectiveness of the proposed solution
ES&H risk evduaion and mitigation
Solution vighility and delivery

Projects undergoing technica progress and gate reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussions with the
review pand. Relevancy to user needs and technical merit will be the primary focus of the
Midyear Review presentations and discussons, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understanding of the project pecific

issues and indicate the planned project activities or strategies for addressing these aress.

Five review criteria and suggested criteria- Specific questions are provided below for
congderation of the review pand.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The approach is based on a sound
undergtanding of gpplicable requirements. The end user supports the technica program and
isactively involved in the definition, development, and ultimate use of the technical solution.

Suggested questions for consideration during review preparation and discussions:

Has the Principa Investigator(s)/TIM clearly articulated an understanding of the user
need(s) that are being addressed by this project?

Have end- user performance requirements been identified, documented, and incorporated
into the technicd srategy and project planning?

Can the work defined in the technica Strategy be completed in atimeframe cons stent
with the user need schedule?

Is there evidence of site/user involvement in the definition and implementation of the
technicd drategy and/or project plan?

2. Technicd Merit: The proposed work has ahigh likdlihood of providing vaid and feasible
technicd solutions. The technicd strategy and methodology is based on sound scientific and
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engineering principles. Technicd progressis being demongtrated and periodicaly evauated
through appropriate assessment methods (e.g. technical reviews, peer reviewed publications,
demondtrations, analyses).

Suggested questions for consideration during review preparation and discussions.

Is the technical approach and strategy based on well-founded assumptions and has a

scientifically based, technicdly viable program been proposed?

- If not, what assumptions should be reassessed?

- Wha improvements could be suggested in the scientific/technica basis of the
proposed work?

- What are the potentia significant technica gapsin the proposed gpproach?

Does the proposed work consder relevant technica work in the scientific or engineering
community and published literature?
- If not, are there suggested source materia sexperts the principa investigator(s)

should access?
- Doesthe strategy take advantage of lessons learned from prior tank ingpection
activities?

Is the technica Strategy proposed likely to have advantages as an aternative to the

exiging basdine and/or lead to definition of a sound technica basdine for tank

ingpection?

- Isthe proposed development program or technology selected likely to meet the Site(s)
tank ingpection requirements?

Have mgor decison points and areview strategy been adequately defined?
- If not, are there specific recommendations on the approach for assessing the technica
progress and feashility of the work?

What is your assessment of the current technical maturity of this work/technology? (see
reference stage/gate definitions)

3. Cost: Cod effectiveness of the technical devel opment/demongtration program and
implementation of the technicad solution are a critica factor in evauating the viability and
feasbility of a proposed technicad solution. Appropriate planning and analyss of costs must
be included in the technica program. Anadyss of costs againgt specific user criteria should
be included in the overadl evauation of the performance of atechnica solution.

Suggested questions for consideration during review preparation and discussons.

Is the budget for the proposed research reasonable to achieve the defined objectives (see
MY TR budget information)?

Does the proposed approach include developing and ng cost information needed to
support technology evauation and sdection?
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Has the end-user defined specific cost evauation criteria?
Has abasis for cost evaluation and comparisons been presented?

4. Sdfety, Hedth, Environmenta Protection, and Risk: Human hedth and ecological risks
are important factorsin the evauation of atechnica solution. Risks must be considered both
in the conduct of the technica program and in the ultimate implementation of the technica
solution. Occupationd safety of the technology devel opers and end user of the technology
should be carefully evauated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evaluationsis
criticd to the ultimate vigbility and feasbility of the technica solution.

Suggested questions for consideration during review preparation and discussions.

Arethere mgor ES&H risk factors that should be considered in the performance of the

development program and in the implementation of the technica solution?

- If so, what specific risks should be addressed in the planning and execution of the
project(s)?

- Arethese being adequatdly considered in the technica Strategy?

Are there dgnificant interfaces with end-user programs and organizations respongible for

ES& H reviews and analyses that should be considered?

- If s0, are the responsibilities and actions related to supporting these user led efforts
defined and planned?

Are there specific occupational safety risks that need to be considered both asit relatesto
the conduct of the experimenta/devel opment program and with respect to requirements
for field implementation of the proposed technica solution?

5. Solution Viahility: The proposed technica program will likely result in a viable technicd
solution that can be delivered by industry or other DOE providers (laboratories, universities).
The development program has established adequate planning for the management of
intellectua property with appropriate consideration of DOE interests in the use and
application of the technology/technica solution. Qudified performers have been sdlected to
conduct the work and involvement of labs, universities, and industry is encouraged as
gppropriate to the nature of the technica program.

Suggested questions for consideration during review preparation and discussions.

Have appropriate and qudified performers been selected to conduct the program?
Are there specific recommendations on performer selection or makeup of the project
team?

- Hasinvolvement of gppropriate experts from industry, universities or nationa
|aboratories been consdered in defining the technica gpproach?

Is there aplan to ensure a viable technology provider or vendor for the technology will be
avalable?
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Have potentia issues with intellectual property, proprietary information, or
commercialization been consdered?
- If they exigt, has a plan to ded with these issues been defined?
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(A9352) Remote Systems for Pit Operations and Maintenance

Principal Investigator/TIM: Dennis Crass (RPP/NHC), Sharon Bailey (PNNL )/Peter
Gibbons

Estimated Technical Maturity: Stage 5— Engineering Development

Background and Review Objective

Wadte retrieved from Hanford Site tanks must pass through a number of vave and pump pits
associated with Sngle-shdl tanks before ddlivery to the waste treatment plant. Many of these
pits will have to be decontaminated and equipment modified before the waste can be
trandferred. Current methods for modifying, operating, cleaning and decontaminating these
pits are personnd intensive, costly and result in a high dose to workers. Currently, work
associated with pitsisthe single largest contribution to RPP operations dose levels. For
example, in support of the recent tank C-106 retrieval preparations, the initid dose rate
measured in the 241-C- 106 tank valve pitswas 40 R/hr. Traditional pit operations conducted
manualy by operations personnd are very dow and are greetly congtrained by limitations
imposed by access, shidding, and viewing redtrictions. In the case of C-106, after investing
$2 million and 9 months of extensive manua operations, the dose rate was reduced to only
20 R/hr. During this campaign, 25 person-rem of dose to operations personnel was

accumul ated.

The technical strategy for improved remote decontamination, maintenance, and
reconfiguration of Hanford pits evolves from the current basdline a Hanford, which issmple
but difficult to usein higher radiation level cases. The objective isto determine what remote
technology would be useful to the operating crews without requiring excessve upkeep over
time. The technology insartion must be in small well-defined steps in order to be successful.
The Robotics program will work closaly with Ste operations personnd to define
requirements, to develop specifications for procurement from industry, and to support
eventua deployment of the system at Hanford.

At Hanford, the Pit maintenance work was garted in FY 99 with the Robotics program
evauating a number of technica options for Hanford Aits and recommending afairly smple
technica approach. The Hanford River Protection Project (RPP) ultimately agreed upon this
gpproach during the first quarter of FY 00, and site funds are being utilized to support the
effort aswdl as TFA funding. TFA, RPP, and cognizant DOE offices approved a
Memorandum of Agreement (MOA), which provides that Hanford tank farm operations will
supply operators and fund tank farm preparations and deployment through the W314 Project.
In FY 00, two procurements were placed for the deployment platform and manipulator arm.
The deployment platform utilizes acommercid backhoe that will be used for gross
positioning of the manipulator and the arm. The manipulator will be used to grasp and
manipulate tooling to perform remote operations within the pit. A camera system will

provide the operator with viewing capability to support positioning and remote operations.
Computer-based modeling and smulation is being done to assist in planning for system
integration and testing, as well as to support planning for actua operations.
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Principa Invedtigators from RPP, PNNL, and ORNL are collaborating in the devel opment
and testing of this system. ORNL isresponsible for development of the viewing system.
PNNL is responsible for specification and acquisition of the deployment platform and
manipulator, system integration and testing, and assisting RPP in training and fied
operations. RPP isresponsible for defining system requirements, providing technica
oversght, and integrating planning with the W314 project for system deployment.

This Gate 5 review will evauate the proposed remote systems technol ogies and results of

prior development and testing. Plansfor system integration, testing, and delivery to theto

the Hanford user should be assessed to ensure the project has a sound technical basis and has
developed appropriate planning for supporting the project W-314 requirements.  Thereview
will focus on readiness of the project to move into full-scale demondtration of the integrated
system followed by operator training and turnover to the Hanford W-314 project in FY 01 for
deployment.

The review pane will assess the rlevancy, qudity, and progress of the project and provide a
written evaluation describing their assessment of the project/task and any specific
recommendations on changes or improvements to the project/task. TFA will use the results
of the review to recognize outstanding performance, support future planning, and to identify
any needed corrective actions.

Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technica progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmatic goas required to deliver technica solutionsto user needs. Periodic technical
progress and gate reviews are conducted to eva uate the ongoing work in the following areas:

Relevancy to User needs and requirements
Technicad merit and maturity progresson
Cogt effectiveness of the proposed solution
ES& H risk evduation and mitigation
Solution viahility and ddlivery

Projects undergoing technical progress and gete reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussions with the
review pane. Relevancy to user needs and technica merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understanding of the project specific

issues and indicate the planned project activities or strategies for addressing these areas.

Five review criteria and suggested criteria- specific questions are provided below for
congderation of the review pand.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound

Midyear Review Report E9 Appendix E — Review Criteria



understanding of applicable requirements. The end user supports the technica program and
isactively involved in the definition, development, and utimate use of the technica solution.

Suggested questions for consderation during review preparation and discussions.

Has the Principa Investigator/TIM clearly articulated an understanding of the user
need(s) that are being addressed by this project?

Have end- user performance requirements been identified, documented, and incorporated
into the technica drategy and project planning?

Can the work defined in the technica Strategy be completed in atimeframe cons stent
with the user need schedule?

|s there evidence of Ste/user involvement in the definition and implementation of the
technical strategy and/or project plan?

2. Technicd Merit: The proposed work has a high likdlihood of providing avaid and
feasible technica solution. The technicd strategy and methodology is based on sound
scientific and engineering principles. Technica progress is being demongrated and
periodically evauated through appropriate assessment methods (e.g. technical reviews, peer
reviewed publications, demondrations, analyses).

Suggested questions for consideration during review preparation and discussons.

Is the technica strategy based on well-founded assumptions and has ascientificaly

based, technically viable program been proposed?

- If not, what assumptions should be reassessed?

- What improvements could be suggested in the scientific/technica basis of the
proposed work?

- What are the potentia significant technica gapsin the proposed gpproach?

Does the proposed work congder relevant technical work in the scientific community and

published literature?

- If not, are there suggested source materid s/experts the principa investigator(s)
should access?

Isthe technica strategy proposed likely to have advantages as an dternative to the
exiging basdline technology and/or lead to definition of a sound technical basdine?

Is the proposed experimenta program likely to provide adequate technical datato address

technical uncertainties and provide sound recommendations?

- If not, what additiona experimentation or data requirements need to be added to
grengthen the results?

Have mgjor decison points and areview strategy been adequately defined?
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- If not, are there specific recommendations on the approach for ng the technica
progress and feasbility of the work?

Is the project ready to move from Stage 5 (Engineering Development) to Stage 6
(Demondtration)?  (See reference stage/gate definitions)
- If not, what additiona work is needed to complete the Gate 5 transition?

Arethe proposed facilitiesin which the experimental/devel opment work will be

conducted adequate to support the technica requirements and objectives?

- If not, what dternatives or suggested improvements can be incorporated into the
project planning?

- Arethere specific limitations on the facility that may impact the results?

3. Cost: Cod effectiveness of the technica devel opment/demonstration program and
implementation of the technicad solution are a critica factor in evauating the viability and
feagbility of aproposed technica solution. Appropriate planning and analysis of costs must
be included in the technicd program. Anayss of costs againg specific user criteria should
be included in the overal evauation of the performance of atechnica solution.

Suggested questions for consideration during review preparation and discussions.
Is the budget for the proposed research reasonable to achieve the defined objectives?

Is the project developing and assessing cost information needed to support technology
evauation and sdection?

- Hasthe end-user defined specific cost evauation criteria?

- Hasabasisfor cost evaluation and comparisons been presented?

4. SAfety, Hedth, Environmenta Protection, and Risk: Human health and ecological risks
are important factors in the evaluation of atechnica solution. Risks must be considered both
in the conduct of the technica program and in the ultimate implementation of the technica
solution. Occupational safety of the technology developers and end user of the technology
should be carefully evauated and planned as part of the technica program. Appropriate
planning by the development team and involvement of end usersin these evaluationsis
critica to the ultimate viability and feasbility of the technica solution.

Suggested questions for congideration during review preparation and discussons.

Are there mgor ES& H risk factors that should be considered in the performance of the

development program and in the implementation of the technica solution?

- If s0, what specific risks should be addressed in the planning and execution of the
project?

- Arethese currently being adequately considered in the project?

Are there Sgnificant interfaces with end-user programs and organizations responsible for
ES& H reviews and andyses that should be considered?
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- If s0, are the respongbilities and actions related to supporting these user-lead efforts
defined and planned?

Are there specific occupational safety risks that need to be considered both asiit relates to
the conduct of the experimenta/development program and with respect to requirements
for field implementation of the proposed technica solution?

5. Solution Viahility: The proposed technicd program will likely result in aviable technical
solution that can be ddlivered by industry or other DOE providers (Iaboratories, universities).
The development program has established adequate planning for the management of
intelectud property with appropriate consderation of DOE interestsin the use and
application of the technology/technical solution. Quadlified performers have been sdected to
conduct the work and involvement of labs, universities, and industry is encouraged as
gppropriate to the nature of the technica program.

Suggested questions for consideration during review preparation and discussions.

Have appropriate and quaified performers been selected to conduct the program?

- Arethere specific recommendations on performer selection or makeup of the project
team?

- Hasinvolvement of gppropriate experts from industry, universities or nationa
laboratories been consdered in defining the technica gpproach?

Is there a plan to ensure a viable technology provider or vendor for the technology will be
avalable?

Have potentia issues with intellectua property, proprietary information, or
commercialization issues been considered? If they exis, has aplan to ded with these
issues been defined?
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(A9508) Decontamination Process Waste Volume Reduction
Principal Investigator/TIM: Rick Demmer (INEEL )/Phil McGinnis (TFA)
Estimated Technical Maturity: Stage 6 - Demonstration

Background and Review Objective

DOE-ID and the State of 1daho have entered into an agreement to cease use of high-leve
liquid waste storage tanks at the Idaho Nuclear Technology and Engineering Center (INTEC)
by 2012. In response, DOE-ID has established goa's to cease liquid additions by ~2005 and
isrequiring INTEC to minimize the volume of wastes going to the tanks as a precursor to
cdosing thetanks. A dgnificant volume of newly generated waste is produced by
decontamination processes, laboratory chemica analysis and from treating spent HEPA
filters. INEEL initiated investigation of commercid processes to reduce waste generation

and additional TFA-funded efforts to devel op/utilize processes that reduce the volume of
waste generation were started during FY00. The basic gpproach isto utilize more efficient
decontamination technologies and aternative operating techniques to reduce wastes from
andytica laboratories and filter treetment. Problem areas were identified in two FY 99
reports, INEEL/EXT 99-00133, Minimization of Corrosve Chemicas (including
decontamination wastes) and INEEL/EXT 99-00664 Reduction of INTEC Analytical
Radioactive Liquid Waste.

Commercidly available indugtrid and laboratory scale processes that generate Sgnificantly
less quantities of wadte, yet fulfill operationd requirements are being investigated as
replacement methods to those currently used. Industria vendors are being interviewed for
the capabilities they may be able to offer. Demongtrations of technologies will be gpplied to
actua wastes onrSte. Alternative operating techniques will so beinvestigated. In FY 01,
the project will complete identification and evauation of indudtrid capabilities and
technologies for decontamination of process equipment and tanks with minima waste
volume generation. The project will recommend technologies for further testing and
development.

A new decontamination method, the Semen's HP/CORD low waste process is being tested

and evduated. In FY 01, the project will conduct a radioactive demongtration of HF/CORD

decontamination process on INTEC equipment components. Depending on results from this
demondtration, specifications for new equipment for FY 02 deployment will be prepared.

New decontamination methods from Russiawill be evaluated under a contract with the
Bochvar Indtitute (VNIINM) in Moscow. Included are anovel strippable coating and an
eectrochemicd technique coupled with an ion exchange system to minimize liquid waste
volume. In FY01, the project will complete evaluation of Russian decontamination methods.

Two technologies to minimize waste from tresting HEPA filters are being tested: 1) anew,
nor+liquid technique for direct gabilization of the HEPA filter media, and 2) further
modification of the current filter leach process (pulp processing) to be more efficient with
respect to liquid waste generation. In FY 01, work will continue with Argonne Nationa
Laboratories-West to investigate aternative methods for HEPA filter stabilization including
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direct vitrification and other chemica gabilization methods. The project will provide
information and recommend sdection of aternative process(es) for spent HEPA filter
processing.

The project review will evauate the technology screening, selection and testing work
performed to date. The objective isto review the technica results, assess the feasibility of
implementing the proposed technologies, and eva uate whether the gpproach and results are
leading to gppropriate recommendations to address this high-priority INEEL ste need. The
review pane will evaluate whether the work appears to be progressing such that INEEL will
be able to meet DOE-1D waste minimization gods and state commitment drivers.

The review pand will assess the relevancy, qudity, and progress of the project and provide a
written evaluation describing their assessment of the project/tasks and any specific
recommendations on changes or improvements to the project/tasks. TFA will use the results
of the review to recognize outstanding performance, support future planning, and to identify
any needed corrective actions.

Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technica progress and maturity of
technology development projectstasks to ensure they are achieving technica and
programmeatic gods required to deliver technica solutions to user needs. Periodic technical
progress and gate reviews are conducted to evaluate the ongoing work in the following areas:

Rdevancy to User needs and requirements
Technicd merit and maturity progresson
Cogt effectiveness of the proposed solution
ES&H risk evdudion and mitigation
Solution viability and ddivery

Projects undergoing technical progress and gate reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussions with the
review pand. Relevancy to user needs and technical merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understanding of the project pecific

issues and indicate the planned project activities or Strategies for addressing these aress.

Five review criteria and suggested criteria- Specific questions are provided below for
congderation of the review pandl.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound
undergtanding of gpplicable requirements. The end user supports the technica program and
isactively involved in the definition, development, and ultimate use of the technical solution.

Suggested questions for consderation during review preparation and discussons:
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Has the Principd Investigator/TIM cdlearly articulated an understanding of the user
need(s) that are being addressed by this project?

Have end-user performance requirements been identified, documented, and incorporated
into the technical strategy and project planning?

Can the work defined in the technica Strategy be completed in atimeframe cons stent
with the user need schedule?

Is there evidence of ste/user involvement in the definition and implementation of the
technica srategy and/or project plan?

2. Technicd Merit: The proposed work has a high likelihood of providing avadid and

feasble technica solution. The technical strategy and methodology is based on sound
scientific and engineering principles. Technicad progressis being demonstrated and
periodicaly evauated through appropriate assessment methods (e.g. technica reviews, peer
reviewed publications, demondrations, analyses).

Suggested questions for congderation during review preparation and discussons.

Is the project scope based on well-founded assumptions and has a scientifically based,

technicadly viable program been proposed?

- If not, what assumptions should be reassessed?

- Wha improvements could be suggested in the scientific/technica basis of the
proposed work?

- What are the potentid sgnificant technica gapsin the proposed approach?

Does the proposed work consider relevant technical work in the scientific community and

published literature?

- If not, are there suggested source material s/experts the principa investigator(s)
should access?

Is the technica Strategy proposed likely to have advantages as an dternative to the
exigting basdine technology and/or lead to definition of a sound technica basdine?

Is the proposed experimenta program likely to provide adequate technical datato address

technica uncertainties and provide sound recommendations?

- If not, what additional experimentation or data requirements need to be added to
grengthen the results?

Have mgor decision points and areview strategy been adequately defined?
- If not, are there specific recommendations on the approach for assessing the technica
progress and feashility of the work?

What is your assessment of the current technica maturity of this work/technology? (See
reference stage/gate definitions)
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Are the proposed facilities in which the experimental/devel opment work will be

conducted adequate to support the technica requirements and objectives?

- If not, what dternatives or suggested improvements can be incorporated into the
project planning?

- Arethere specific limitations on the facility that may impact the results?

3. Cogt: Cod effectiveness of the technical devel opment/demongtration program and
implementation of the technicd solution are a criticd factor in evauating the viability and
feasbility of a proposed technical solution. Appropriate planning and analysis of costs must
be included in the technica program. Anaysis of costs againgt specific user criteria should
be included in the overdl evduation of the performance of atechnica solution.

Suggested questions for consideration during review preparation and discussons.
Is the budget for the proposed research reasonable to achieve the defined objectives?

Is the project developing and assessing cost information needed to support technology
evauation and selection?

- Hasthe end-user defined specific cost evauation criteria?

- Hasabagsfor cost evauation and comparisons been presented?

4. SAfety, Hedth, Environmenta Protection, and Risk: Human hedlth and ecologica risks
are important factorsin the evauation of atechnica solution. Risks must be considered both
in the conduct of the technical program and in the ultimate implementation of the technica
solution. Occupationa safety of the technology developers and end user of the technology
should be carefully evaduated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evaludionsis
criticd to the ultimate vighility and feasibility of the technica solution.

Suggested questions for consideration during review preparation and discussions.

Are there mgjor ES&H risk factors that should be considered in the performance of the

development program and in the implementation of the technicd solution?

- If so, what specific risks should be addressed in the planning and execution of the
project?

- Arethese currently being adequately considered in the project?

Are there Sgnificant interfaces with end-user programs and organizations responsible for

ES& H reviews and andyses that should be consdered?

- If s0, are the respongbilities and actions related to supporting these user-lead efforts
defined and planned?

Are there specific occupationa safety risks that need to be consdered both asit relates to
the conduct of the experimental/development program and with respect to requirements
for fiedd implementation of the proposed technica solution?
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5. Solution Viahility: The proposed technica program will likely result in avigble technica
solution that can be ddlivered by industry or other DOE providers (laboratories, universities).
The development program has established adequate planning for the management of
intellectua property with appropriate congderation of DOE interests in the use and
gpplication of the technology/technicd solution. Qualified performers have been sdlected to
conduct the work and involvement of labs, universities, and industry is encouraged as
gppropriate to the nature of the technica program.

Suggested questions for consideration during review preparation and discussons.

Have appropriate and quaified performers been selected to conduct the program?

- Arethere specific recommendations on performer salection or makeup of the project
team?

- Hasinvolvement of gppropriate experts from industry, universities or nationd
laboratories been consdered in defining the technica gpproach?

Is there aplan to ensure a viable technology provider or vendor for the technology will be
avalable?

Have potentid issues with intellectua property, proprietary informetion, or
commercialization issues been consdered? If they exigt, has aplan to ded with these
issues been defined?
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(A9768b) DWPF Méter Improvements— Pour Spout

Principal Investigator/TIM: Denny Bickford (WSRC)/Bill Holtzscheiter (TFA)
Estimated Technical Maturity: Stage5— Engineering Development [Note: Thisreview
isa Gate 5 Review evaluating readiness to proceed to Stage 6 — Demonstration]

Background and Review Objective

The Savannah River Site's Defense Waste Processing Fecility (DWPF) has been operating
for anumber of years and has identified opportunities to improve the vitrification process
design and to improve the glass mdter design. Changes to the configuration of the melter
pour spout are required to stabilize glass-pouring behavior. Thereisaneed to prevent a
phenomenon called “wicking” where the glass adheres to the wall of the pour spout rather
than dropping directly into the canister and to accommodate changes in glassflow resulting
from spout wear. This has resulted in Sgnificant pluggage of the pour spout and lower glass
production rates versus design. Current work is focused on the DWPF pouring issues related
to pour spout configuration (knife edges, heater locations, temperature, etc.). In addition to
design modifications, changes in feed conditioning may aso contribute to improvementsin
pouring, Snce there is evidence that the current met is aggressive to the pour spout materias
of congtruction.

Design changes have been proposed to improve the design of the DWPF melter pour spouit.
In addition to physical design changes, modifications to materids of construction will aso be
evaluated to reduce the impact of corrosion/erosion. Candidates for both the pour spout and
the insert include coatings and materid changes such as platinum and ceramics. Materid
modifications are currently being made to the bellows liner to reduce the tendency for the
glassto callect inthat area. The plan isto continue utilizing both the Horida International
Universty (FIU) smdl meter desgned to understand flow dynamics and the Clemson
Univerdty large-scde mdter fadilities to test actua design options (including inserts and
configurations for next generation melters). Theimpact of the Argon purge will be evauated
(it is currently not functiond in the DWPF mdter-1).

Limited hot testing of one modification design to the pour spout was tested in DWPF in
FY 00 and technica issues with performance of the modified design were encountered.
Lessons learned are being evaluated and incorporated into continued devel opment and
testing. Results of these tests indicated further work and refinement of the modifications
would be required for improved operation.

This Gate 5 review will assess the process and results of prior development and testing.
Results of testing performed at the Clemson and FIU small mdlter facilities aswdll as results
of DWPF melter insert testing will be presented. The review should assess the need for
further development and smdll-scale testing based on resultsto date. Plans for ingtalation of
modified pour spout inserts into the DWPF meter should be evauated against requirements
and expectations for SRS user acceptance to determine readiness of the project to move into
full-scale hot demonstration and operations.

Appendix E— Review Criteria E.18 Midyear Review Report



The review pand will assess the rlevancy, quality, and progress of the project and provide a
written evaluation describing their assessment of the project/task and any specific
recommendations on changes or improvements to the project/task. TFA will use the results
of the review to recognize outstanding performance, support future planning, and to identify
any needed corrective actions.

Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technica progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmeatic goas required to deliver technica solutions to user needs. Periodic technical
progress and gate reviews are conducted to evaluate the ongoing work in the following arees:

Relevancy to User needs and requirements
Technical merit and maturity progression
Cost effectiveness of the proposed solution
ES& H risk evduation and mitigation
Solution viability and delivery

Projects undergoing technical progress and gate reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussions with the
review pand. Relevancy to user needs and technical merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understanding of the project specific

issues and indicate the planned project activities or strategies for addressing these aress.

Five review criteria and suggested criteria- specific questions are provided below for
congderation of the review pand.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound
understanding of applicable requirements. The end user supports the technica program and
isactively involved in the definition, development, and ultimate use of the technica solution.

Suggested questions for congderation during review preparation and discussions.

Has the Principa Investigator/TIM clearly articulated an understanding of the user
need(s) that are being addressed by this project?

Have end user performance requirements been identified, documented, and incorporated
into the technica drategy and project planning?

Can the work defined in the technica Strategy be completed in atimeframe cons stent
with the user need schedule?
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Is there evidence of Ste/user involvement in the definition and implementation of the
technical strategy and/or project plan?

Has the DWPF user reviewed the results and accepted the proposed modifications for
ingdlation and hot testing in the melter?
- If not, why and what is needed to meet their acceptance requirements?

2. Technicd Meit: The proposed work has a high likelihood of providing avaid and

feasble technica solution. The technical strategy and methodology is based on sound
scientific and engineering principles. Technical progress is being demonstrated and
periodically evauated through appropriate assessment methods (e.g. technical reviews, peer
reviewed publications, demondrations, analyses).

Suggested questions for congideration during review preparation and discussions.

Are the proposed DWPF design changes based on well-founded assumptions and has a

scientifically based, technicaly viable program been proposed?

- If not, what assumptions should be reassessed?

- Wha improvements could be suggested in the scientific/technica basis of the
proposed work?

- What are the potentia significant technica gapsin the proposed approach?

Does the proposed work consider relevant technica work in the scientific community and

published literature?

- If not, are there suggested source materia s/experts the principa investigator(s)
should access?

- Have smilar operationa issues been encountered in U.S. or foreign melters, and if so
have |essons learned been evaluated to benefit this project?

Is the technical strategy proposed likely to result in an improved DWPF melter pour
spout design that can be implemented in the plant?

Is the proposed experimental program likely to provide adequate technical data to address
technical uncertainties and provide sound recommendations?
- If not, what additiona experimentation or data requirements need to be added to

grengthen the results?

Have mgor decision points and a review/acceptance strategy involving DWPF users been

adequately defined?

- If not, are there specific recommendations on the approach for ng the technical
progress and feashility of the work?

Is the project ready to move from Stage 5 (Engineering Development) to Stage 6
(Demongtration)?  (See reference stage/gate definitions)
- If not, what additiona work is needed to complete the Gate 5 trangition?
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Are the proposed facilities in which the experimental/devel opment work will be

conducted adequate to support the technica requirements and objectives?

- If not, what dternatives or suggested improvements can be incorporated into the
[project/task] planning?

- Arethere specific limitations on the facility that may impact the results?

3. Cogt: Cod effectiveness of the technical devel opment/demongtration program and
implementation of the technicd solution are a criticd factor in evauaing the viability and
feasbility of a proposed technical solution. Appropriate planning and analysis of costs must
be included in the technica program. Anadysis of costs againgt specific user criteria should
be included in the overdl evaduation of the performance of atechnica solution.

Suggested questions for consideration during review preparation and discussons.
Is the budget for the proposed research reasonable to achieve the defined objectives?

Isthe project and/or end user developing and assessing cost information needed to
support technology evauation and selection?

- Hasthe end-user defined specific cost evauation criteria?

- Hasabagsfor cost evauation and comparisons been presented?

4. SAfety, Hedth, Environmenta Protection, and Risk: Human health and ecological risks
are important factorsin the evauation of atechnica solution. Risks must be considered both
in the conduct of the technical program and in the ultimate implementation of the technica
solution. Occupationd safety of the technology developers and end user of the technology
should be carefully evaduated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evduationsis
criticd to the ultimate vigbility and feesibility of the technica solution.

Suggested questions for consideration during review preparation and discussions.

Arethere mgjor ES&H risk factors that should be considered in the performance of the

development program and in the implementation of the technicd solution?

- If so, what specific risks should be addressed in the planning and execution of the
project?

- Arethese currently being adequately considered in the project?

Are there sgnificant interfaces with end-user programs and organizations responsible for

ES& H reviews and andyses that should be consdered?

- If s0, are the respongibilities and actions related to supporting these user-lead efforts
defined and planned?

Are there specific occupational safety risks that need to be considered both asit relates to
the conduct of the experimental/development program and with respect to requirements
for fied implementation of the proposed technica solution?
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5. Solution Viability: The proposed technica program will likely result in aviable technica
solution that can be ddlivered by industry or other DOE providers (laboratories, universities).
The development program has established adequate planning for the management of
intellectua property with appropriate consideration of DOE interests in the use and
gpplication of the technology/technicd solution. Qualified performers have been sdlected to
conduct the work and involvement of labs, universities, and industry is encouraged as
appropriate to the nature of the technica program.

Suggested questions for consideration during review preparation and discussons.

Have appropriate and quaified performers been selected to conduct the program?

- Arethere specific recommendations on performer selection or makeup of the project
team?

- Hasinvolvement of appropriate experts from industry, universities or nationd
laboratories been consdered in defining the technica gpproach?

Isthere a plan to ensure a viable technology provider or vendor for the technology will be
avalable?

Have potentid issues with intellectud property, proprietary information, or
commercidization issues been congdered? If they exis, has aplan to ded with these
issues been defined?
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(A9768a) INEEL Meter Development

Principal Investigator/TIM: ChrisMusick (INEEL), Doug Witt (WSRC)/
Bill Holtzscheiter

Estimated Technical Maturity: Stage 3 — Exploratory Development

Background and Review Objective

INEEL isin the early dages of investigating vitrification as the basdine trestment method for
both liquid sodium-bearing waste (SBW) currently stored in the underground waste tanks and
dry cacine waste stored in above-ground bins. DOE-1D has an agreement with the State of
Idaho that specifies dates, which drive the treatment schedule for these waste streams. By
2012, the remaining liquids in the INTEC waste tanks must be removed, which drivesthe
trestment schedule for SBW. By 2035, al waste must be road-ready, which drives the
treatment schedule for the calcine waste. DOE-ID expects to recommend vitrification
treatment of both waste streams as the preferred trestment method in the upcoming record of
decison.

TFA isfunding development and testing work to support recommendations on melter
technology appropriate for treatment of the SBW and calcine. Mdter testswith INEEL
smulated feeds will be performed to develop operating limits on sdt and rare earth speciesto
resolve phase stability and melt rate concerns under continuous operations. Criteria
transferring INEEL feed to amelter and for melter performance (corrosion, melt rate, etc.)
will be developed. Higher temperature melts, possibly up to 1500°C, will be evaluated with
particular emphasis on volatility. Testing of glasses formulated for higher temperature
melterswill be arranged with particular attention toward coordination with strategic task
AA7S2 New Melter Technology.

SRTC will provide technicd gtaff to support continuous operation of the metersto
accomplish the test objectivesin thistask. Where possible, cognizant g&ff involved in the
program and trained on the equipment will supplement the SRTC technica support (e.g.
INEEL, FIU, and PNNL principa investigators). Test or experimenta planswill be prepared
(by INEEL) for each melter run and reviewed by the non-lead members of the technica

team.

For application to Idaho waste streams, the glass chemistry work in TFA Task A9773
Improve Waste Loading in High Level Waste Glass will be integrated with this task to ensure
materids compatibility and to define performance requirements. INEEL has done extensive
work on evaporation of various combinations of 1daho waste streams and a combination of
literature, nationd, international, and on-going research (e.g. flowsheet development for
Hanford) will be leveraged to address this user need. Similarly, previous work has been
performed by PNNL and INEEL in FY 98 on technica options for denitration of INEEL
waste streams, which is gpplicable to thistask. Functiond tests of proposed INEEL melter
feedswill be conducted including feed handling, pilot scde meting and offgas
characterization. Theinitia INEEL work will focus on gaining experience with the
individua calcines and SBW and identifying processing issues associated with zirconium,
phosphate, and nitrate levels.
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Thisreview will evauate the progress to date in implementing a melter development strategy
leading to defining a sound basdine for vitrification of both SBW and Cdcinewaste. The
review pand will assess whether this strategy is based on sound technical assumptionsand is
leading to appropriate and timely recommendations to support INEEL sSite needs and
schedules. Thereview will assess the feasibility of the technica strategy to address the
needs, qudity and vaidity of resultsto date, and whether the planned work should meet the
schedule drivers per DOE agreements with the State of 1daho for treatment of the SBW and
cacine wagte. [Note: Work on development of glass formulations for INEEL was peer
reviewed by ASME in 9/00 and it not in the scope of this review; this presentetion is
intended to provide supporting information on work that is closely related to the melter
development work.]

The review panel will assessthe relevancy, qudity, and progress of the project and provide a
written evauation describing their assessment of the project/tasks and any specific
recommendations on changes or improvementsto the project/tasks. TFA will use the results
of the review to recognize outstanding performance, support future planning, and to identify
any needed corrective actions.

Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technica progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmetic goals required to ddliver technica solutionsto user needs. Periodic technica
progress and gate reviews are conducted to eva uate the ongoing work in the following areas:

Relevancy to User needs and requirements
Technicd merit and maturity progresson
Cogt effectiveness of the proposed solution
ES& H risk evauation and mitigation
Solution viability and ddivery

Projects undergoing technical progress and gete reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussons with the
review pand. Relevancy to user needs and technica merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detail to communicate an understianding of the project specific

issues and indicate the planned project activities or Strategies for addressing these aress.

Five review criteria and suggested criteria- specific questions are provided below for
consderation of the review pand.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound
understanding of gpplicable requirements. The end user supports the technical program and
isactively involved in the definition, development, and ultimate use of the technica solution.
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Suggested questions for congderation during review preparation and discussions.

Has the Principa Investigator/TIM clearly articulated an understanding of the user
need(s) that are being addressed by this project?

Have end-user performance requirements been identified, documented, and incorporated
into the technicad strategy and project planning?

Can the work defined in the technica strategy be completed in atimeframe cons stent
with the user need schedule?

Is there evidence of site/user involvement in the definition and implementation of the
technical strategy and/or project plan?

2. Technicd Merit: The proposed work has ahigh likdlihood of providing avdid and

feasble technica solution. Thetechnica strategy and methodology is based on sound
scientific and engineering principles. Technica progress is being demonstrated and
periodicaly evauated through appropriate assessment methods (e.g. technica reviews, peer
reviewed publications, demondrations, analyses).

Suggested questions for consideration during review preparation and discussions.

Is the technical strategy and project work based on well-founded assumptions and has a

scientifically based, technicdly viable program been proposed?

- If not, what assumptions should be reassessed?

- What improvements could be suggested in the scientific/technica basis of the
proposed work?

- Wha are the potentia significant technica gaps in the proposed approach?

Does the proposed work consder relevant technical work in the scientific community and

published literature?

- If not, are there suggested source materia s/experts the principa investigator(s)
should access?

- Isrdevant vitrification experience from DOE and internationd waste trestment
programs being adequately examined for lessons learned to benefit this project?

Isthe technical strategy and project work to date consistent with the INEEL devel opment
roadmap(s) and isit likely lead to a sound vitrification basdine?

Is the proposed experimentd program likely to provide adequate technica data to address

technica uncertainties and provide sound recommendations?

- If not, what additional experimentation or data requirements need to be added to
grengthen the results?

Have mgjor decison points and areview strategy been adequately defined?
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- If not, are there specific recommendations on the approach for ng the technica
progress and feashility of the work?

What is your assessment of the current technical maturity of this work/technology? (see
reference stage/gate definitions)

Are the proposed facilities in which the experimental/devel opment work will be

conducted adequate to support the technical requirements and objectives?

- If not, what aternatives or suggested improvements can be incorporated into the
[project/task] planning?

- Arethere specific limitations on the facility that may impact the results?

3. Cogt: Cod effectiveness of the technical devel opment/demongtration program and
implementation of the technicd solution are acriticd factor in evauating the viability and
feasbility of a proposed technical solution. Appropriate planning and analysis of costs must
be included in the technica program. Andysis of costs againgt specific user criteria should
be included in the overdl evauation of the performance of atechnica solution.

Suggested questions for consideration during review preparation and discussions.
Is the budget for the proposed research reasonable to achieve the defined objectives?

Isthe project developing and ng cost information needed to support technology
evauation and selection?

- Hasthe end-user defined specific cost evauation criteria?

- Hasabadssfor cost evauation and comparisons been presented?

4. Safety, Hedth, Environmental Protection, and Risk: Human health and ecologica risks
are important factorsin the evauation of atechnica solution. Risks must be considered both
in the conduct of the technical program and in the ultimate implementation of the technica
solution. Occupationa safety of the technology developers and end user of the technology
should be carefully evaduated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evaluaionsis
criticd to the ultimate vigbility and feesibility of the technica solution.

Suggested questions for consideration during review preparation and discussions.

Arethere mgor ES& H risk factors that should be considered in the performance of the

development program and in the implementation of the technica solution?

- If so, what specific risks should be addressed in the planning and execution of the
project?

- Arethese currently being adequately considered in the [project/task]?

Are there Sgnificant interfaces with end-user programs and organizations responsible for
ES&H reviews and analyses that should be considered?
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- If s0, are the respongbilities and actions related to supporting these user-lead efforts
defined and planned?

Are there specific occupational safety risks that need to be considered both asiit relates to
the conduct of the experimental/devel opment program and with respect to requirements
for field implementation of the proposed technica solution?

5. Solution Viahility: The proposed technica program will likely result in aviable technical
solution that can be ddlivered by industry or other DOE providers (laboratories, universities).
The development program has established adequate planning for the management of
intelectud property with appropriate congderation of DOE interestsin the use and
application of the technology/technica solution. Qudlified performers have been sdected to
conduct the work and involvement of Iabs, universities, and industry is encouraged as
gppropriate to the nature of the technica program.

Suggested questions for consideration during review preparation and discussions.

Have appropriate and qudified performers been selected to conduct the program?

- Arethere specific recommendations on performer salection or makeup of the project
team?

- Hasinvolvement of appropriate experts from industry, universities or nationd
laboratories been consdered in defining the technica gpproach?

Isthere a plan to ensure a viable technology provider or vendor for the technology will be
avalable?

Have potentid issues with intellectud property, proprietary information, or
commercidization issues been consdered? If they exist, has a plan to ded with these
issues been defined?
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(A9777) — Remote Disassembly of HLW Méeters& Other Processing Equipment
Principal Investigator/TIM: Denny Bickford, Mike Smith (WSRC)/

Bill Holtzscheiter (TFA)
Estimated Technical Maturity: Stage 3 — Exploratory Development

Background and Review Objective

This project addresses the need to Size reduce, decontaminate, classify, and dispose of large
falled highly contaminated processng eguipment including HLW melters, processing
vessals, jumpers, etc.

The approach will be to develop techniques that are compatible with remote operations either
in alarge shidded cdl or in aportion of a“canyon” building monitored by video. Thefirgt
task will be to demongrate techniques suitable for removing HLW glass from afaled meter
compatible with ether recycling into a process step or, if glass can be shown to be
acceptable, loaded directly into a HLW canister which could either be welded closed or
further filled with molten glass. Since glass has been removed from test and radioactive
melters, technology used for those tasks will be evaluated for gpplicability or adaptation to
remote operations. A drategy for segregating/removing glass in the meter, sampling, and
anaysiswill be developed to support disposa as HLW either directly into canisters or via
reprocessing through another melter. The recommended process will be demongtrated on a
non-radioactive, pilot-scae or full-scale melter. From that demonstration, recommended
gpecifications for syslemsto be used & HLW processing facilities will be prepared. A plan
will be developed to identify the paths for digposal for dl of the waste resulting from the
glassremovd, cutting and size reductions.

The second task is to determine the technical, operationa, and regulatory requirements for

S ze reduction, decontamination, sorting, and digposa of failed process equipment and
process vessals. Once the approach and equipment have been identified, a demonstration of
the technologies will be performed. Recommended specifications for syssemsto be used at
HLW processing facilities will be prepared. This second task aso benefits from experience
and lessons learned from the ongoing deployment of technologies under the Vitrification
Expended Materia Processing (VEMP) System (ASTD funded project), which is being
utilized to segregate, size reduce, and package various materials and equipment generated
during the vitrification of high-level waste (HLW) at the West Vdley Demonstration Project
(WVDP).

This project is being performed collaboratively by West Vdley, Savannah River, and ORNL.
The project is funded through TFA in collaboration with the Robotics Crosscutting Program.
Wes Vadley hasthe overdl lead for the project, aswell asthe lead for the Size reduction task
and integration with the VEMP project. Savannah River has the lead for the glass remova
methods task. Robotics program expertise from ORNL is being applied to select and specify
equipment and is gpplying expertise from other remote D& D projects.

The project review will focus on results and recommendations from initid investigations of
glass remova methods. The review will aso evauate the limited work to date and future
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plans for the second task on size reduction, decontamination, sorting, and disposd of failed
process equipment and vessels. Specific evaluation of the VEMP project is out of scope for
this review, except as the experience and lessons learned apply to the first and second tasks
described above. Asthistask has only been underway for less than one year, planned work
and future activities to integrate with Ste projects should be an important part of the review
pand’s evauation.

The review pand will assess the relevancy, qudity, and progress of the project and provide a
written evaluation describing their assessment of the project/tasks and any specific
recommendations on changes or improvements to the project/tasks. TFA will use the results
of the review to recognize outstanding performance, support future planning, and to identify
any needed corrective actions.

Review Criteria

The Tanks Focus Area (TFA) is committed to tracking technical progress and maturity of
technology development projects/tasks to ensure they are achieving technica and
programmatic goas required to deliver technica solutionsto user needs. Periodic technical
progress and gate reviews are conducted to evauate the ongoing work in the following aress:

Relevancy to User needs and requirements
Technicd merit and maturity progresson
Cod effectiveness of the proposed solution
ES&H risk evdudion and mitigation
Solution vighility and delivery

Projects undergoing technical progress and gate reviews at the TFA FY 2001 Midyear
Review will be expected to address these areas in their presentations and discussons with the
review pand. Rdevancy to user needs and technical merit will be the primary focus of the
Midyear Review presentations and discussions, however the presenter(s) should cover the
other topicsin sufficient detall to communicate an understanding of the project specific

issues and indicate the planned project activities or strategies for addressing these aress.

Five review criteria and suggested criteria- specific questions are provided below for
congderation of the review pand.

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The gpproach is based on a sound
undergtanding of applicable requirements. The end user supports the technica program and
is actively involved in the definition, development, and ultimate use of the technical solution.

Suggested questions for congderation during review preparation and discussions.

Has the Principa Investigator/TIM clearly articulated an understanding of the user
need(s) that are being addressed by this project?
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Have end-user performance requirements been identified, documented, and incorporated
into the technical strategy and project planning?

Can the work defined in the technicd strategy be completed in atimeframe consistent
with the user need schedule?

Is there evidence of ste/user involvement in the definition and implementation of the
technical strategy and/or project plan?

2. Technicd Merit: The proposed work has a high likelihood of providing avalid and

feasble technica solution. The technical strategy and methodology is based on sound
scientific and engineering principles. Technicd progress is being demongtrated and
periodicaly evauated through appropriate assessment methods (e.g. technica reviews, peer
reviewed publications, demondrations, analyses).

Suggested questions for congderation during review preparation and discussions.

Is the technica strategy based on well-founded assumptions and has ascientificaly

based, technically viable program been proposed?

- If not, what assumptions should be reassessed?

- Wha improvements could be suggested in the scientific/technica basis of the
proposed work?

- What are the potentid dgnificant technica gapsin the proposed approach?

Does the proposed work consider relevant technica work in the scientific community and

published literature?

- If not, are there suggested source materia S/experts the principa investigator(s)
should access?

Is the technical strategy proposed likely to have advantages as an dternative to the
exigting basdine technology and/or lead to definition of a sound technica basdine?

Is the proposed experimental program likely to provide adequate technical data to address
technica uncertainties and provide sound recommendations?

If not, what additional experimentation or data requirements need to be added to
grengthen the results?

Have mgjor decison points and areview strategy been adequately defined?
- If not, are there specific recommendations on the approach for assessing the technica
progress and feashility of the work?

What is your assessment of the current technica maturity of this work/technology? (See
reference stage/gate definitions)

Are the proposed facilities in which the experimental/devel opment work will be
conducted adequate to support the technica requirements and objectives?
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- If not, what dternatives or suggested improvements can be incorporated into the
[project/task] planning?
- Arethere specific limitations on the facility that may impact the results?

3. Cost: Cod effectiveness of the technica devel opment/demongtration program and
implementation of the technicad solution are a critica factor in evauating the viability and
feashility of a proposed technica solution. Appropriate planning and analysis of costs must
be included in the technicd program. Anayss of costs againg specific user criteria should
be included in the overal evauation of the performance of atechnica solution.

Suggested questions for congideration during review preparation and discussons.
Is the budget for the proposed research reasonable to achieve the defined objectives?

Is the project developing and assessing cost information needed to support technology
evauation and selection?

- Hasthe end-user defined specific cost evauation criteria?

- Hasabasisfor cost evaluation and comparisons been presented?

4. SAfety, Hedth, Environmenta Protection, and Risk: Human health and ecological risks
are important factorsin the evaluation of atechnicad solution. Risks must be considered both
in the conduct of the technica program and in the ultimate implementation of the technica
solution. Occupational safety of the technology developers and end user of the technology
should be carefully evaduated and planned as part of the technical program. Appropriate
planning by the development team and involvement of end usersin these evaluationsis
critica to the ultimate viability and feashbility of the technica solution.

Suggested questions for consideration during review preparation and discussions.

Are there mgor ES& H risk factors that should be considered in the performance of the

development program and in the implementation of the technica solution?

- If s0, what specific risks should be addressed in the planning and execution of the
project?

- Arethese currently being adequately considered in the [project/task]?

Are there Sgnificant interfaces with end-user programs and organizations responsible for

ES& H reviews and analyses that should be considered?

- If s0, are the respongbilities and actions related to supporting these user-lead efforts
defined and planned?

Are there specific occupational safety risks that need to be considered both asiit relates to
the conduct of the experimental/devel opment program and with respect to requirements
for field implementation of the proposed technica solution?

5. Solution Viability: The proposed technica program will likely result in aviable technicd
solution that can be delivered by industry or other DOE providers (laboratories, universities).
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The development program has established adequate planning for the management of
intellectua property with gppropriate consideration of DOE interests in the use and
application of the technology/technical solution. Qualified performers have been selected to
conduct the work and involvement of labs, universities, and industry is encouraged as
goppropriate to the nature of the technical program.

Suggested questions for consideration during review preparation and discussions:

Have appropriate and qudified performers been selected to conduct the program?

- Arethere specific recommendations on performer selection or makeup of the project
team?

- Hasinvolvement of appropriate experts from industry, universities or nationd
laboratories been consdered in defining the technica gpproach?

Is there a plan to ensure a viable technology provider or vendor for the technology will be
avalable?

Have potentid issues with intellectud property, proprietary information, or
commercialization issues been considered? If they exigt, has aplan to ded with these
issues been defined?
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E.2 Status Reviews

The Tanks Focus Area (TFA) is committed to tracking progress of technology devel opment
projectstasks to ensure they are achieving technical and programmatic goals required to
deliver technica solutionsto user needs. Periodic progress reviews are performed to
determine the status of technical work and ensure the project is on schedule to complete
planned work and deliverables. These project status reviews provide an opportunity to share
results of work to date with the broader TFA user community and for early identification and
resolution of technica or programmatic issues.

Continuing or new projects undergoing status reviews at the TFA FY 2001 Midyear Review
will be expected to present a generd overview of the project objectives, discuss relevance to
user needs, and summarize planned work, progress to date and mgor accomplishments.
Presenters should use this opportunity to also identify any technica or programmatic issues
that could impede progress or threaten meeting scheduled commitments. Projectsat or
nearing completion should focus on the results and benefits of the work, lessons learned, and
opportunities for transfer of technology and experience to other Sites and applications.

Rdevancy to user needs and technica merit will be the primary focus of these Midyear
Review presentations and discussons. Thereview pand will evaluate the materias
presented and as they deem gppropriate offer commentary and suggestionsto TFA to help in
guiding the progress and direction of the technical work.

Review Criteria

1. User Need/Involvement/Requirements. The project/task addresses specific, high-priority
need(s) defined by the TFA User community. The approach reflects a sound understanding
of gpplicable requirements. The end user supports the technica program and is actively
involved in the definition, development, and ultimate use of the technica solution.

2. Technica Meit: Thework has ahigh likelihood of providing avalid and feasble
technica solution. The technica strategy and methodology is based on sound scientific and
engineering principles. Technical progressis being demondirated and periodically evauated
through appropriate assessment methods (e.g. technical reviews, peer reviewed publications,
demondgtrations, analyses).

Midyear Review Report E.33 Appendix E — Review Criteria



Appendix F—Midyear Review M eeting
Comments/Recommendationsand TFA Responses

F.1 Technical Reviews

(A9175) Tank Integrity Ingpection Technigues— Center for Nondestructive Evaluation
(CNDE) Requirements Strategy and Evaluation

Technical Advisory Group (TAG) Review Comments/Recommendations and Tanks
Focus Area (TFA) Responses

TFA hasreceived smilar technology needs from Hanford, 1daho Nationa Engineering and
Environmental Laboratory (INEEL ), Savannah River Site (SRS), and Oak Ridge Reservation
(ORR) requesting technol ogies to perform ingpection of waste tanks. TFA seeksan
integrated assessment of specific Ste requirements and gpplication to refine the technology
needs and identify potentid technologies to address these needs. The objective isto identify
shared technica opportunities to maximize the benefit of the work by leveraging common
investments to support multiple sites whenever possible.

Towardsthis effort TFA and Characterization, Monitoring, and Sensor Technology Cross
Cutting Program (CMST) has engaged the CNDE to assst in the review of Site needs and
requirements and to provide expertise to define a strategy to sdect and develop technologies
to address those needs.

Products of this activity are the 1t Annua Tank Integrity Workshop, Compendium of Tank
Integrity Activities, and identification of mgor tasks and activities. The Review Team
recelved the proceedings of the workshop and the compendium of tank integrity activities
prior to the meeting. The presentation & the Midyear review included an overview of the
project by the Safety Technology Integration Manager (TIM) Mike Terry; an overview of the
CNDE, the outcome of the Workshop, and summary of Compendium of Tank Integrity
Activities by the CNDE Director Dr. Bruce Thompson; and an outline of descriptionsto
proposed projects to pursue by CNDE Project Manager Brian Larson.

The Review Team confines evaluation to these ectivities. Also, Since these ectivities are the
beginning of a project and not an evauation of activitiesin progress the Team will not follow
the outline suggested by TFA but provides findings and recommendations.

Findings of the Review Team
1. Generd Evauation

The Workshop and Compendium of Tank Integrities Activities was quite successful in
fostering communications amongst personnd at the sites (Hanford, SRS, INEEL, West
Valey Demonstration Project [WVDP], ORR, DOE Laboratories (Sandia, Ames),
Ferndd, and Universties (Horida Internationa University [FIU], Missssppi [MSU]).
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Common problems were identified, and the gpproach to identify and develop solutions to
these problems gppears on track. 1n genera these solutions should be pursued. Although
alarge number of participants attended the workshop, more U.S. Department of Energy
(DOE) site personnd should be invited at future workshops.

To assure the success of the CNDE activities, continuous guidance and monitoring by the
TIM isrequired.

TFA Response: We concur that more DOE site personnel would be beneficia at future
workshops. A consderable effort went into identifying potentia contributors to the
workshop and encouraging atendance. However, the number of DOE site personnel
identified was relaively smdl and it was unfortunate that more of those who were invited
were not able to attend. For future workshops, multiple DOE personnd from each ste
will be invited to participate.

The Safety TIM and CMST lead have provided much guidance and assistance in the Start-
up phase of the CNDE activities. Their direction and contributions have greatly assisted
CNDE in quickly becoming familiar with a variety of nondestructive evduation (NDE)
related issues across the DOE complex. CNDE wel comes continued guidance from TFA
and CMST.

2. Guiddinesfor Structurd Integrity Program

The Brookhaven National Laboratory (BNL) guidelines (issued as DOE 435.1G) for
development of structurd integrity programs for DOE high-level storage tanks are
generdly considered to be a good foundation for implementing DOE Order 435.1. This
order specifies requirements for (a) design for structurd integrity, and (b) development of
sructurd integrity programs for tanks and piping. Concerns were expressed that the BNL
document does not meet dl the needs of the Sites, that some guidedines cannot be met, and
that about ten percent of the materid is outdated. A recommendation for revison of these

guidelines is proposed.

The Review Team recommends that the task of revising the BNLL guiddines report, if

done, should be limited to updating the estimated 10% of outdated materid. This effort
could be sponsored by TFA. Caution is advised that such arevision not evolveinto a
sgnificant effort from CNDE and deflect the contracted services of CNDE from the
technica tasks. One suggestion isto use an independent standards body instead of CNDE
such as the American Society of Mechanicad Engineers (ASME) to provide an

independent review, objectivity, and integrity.

There was much discussion and dissenting views amongst the Review Team on thisissue.
The Review Team views pursuing this activity asa TFA policy decison asit setsa
precedent for TFA.

TFA Response: We concur that thisisa TFA policy decison. It isnot necessary that
CNDE should play amajor rolein thisactivity. It should be noted, however, that it seems
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timely to work on thisrevision. The update was a priority item identified a the workshop
and there are anumber of potentidly key individudsthat are currently interested in
working on the document. Some of these individuals, such as Dave Cowfer and Ben
Cross, may not be avalable to assst in this effort if its Sart is delayed for too long, snce
they arein various stages of retirement. Loss of corporate memory isaconcernin
whatever policy isadopted. The TFA TIM will pursue follow-on discussons with TFA
Management to eva uate the timing and appropriateness of this effort in light of program
priorities and funding availability. Asappropriate additiond scopein FY 2001 or FY
2002 may be added to the task, if a consensus on funding this under TFA is reached.

3. Mgor Tasks and Activities

A st of 9x high-priority tasks and five medium-to-low priority tasks were identified for
TFA approval for CNDE projects addressing multiple Site needs.

The Review Team judges that thislist isnot dl-incdlusive. The Review Team concludes
that the CNDE is moving too rapidly and should spend more time to ascertain that correct
needs have been identified.

An example of apotentid need not on thelist is amethod to monitor and quantify lesks
during tank operation (duicing, mixing, tranferring, €c).

TFA Response: We concur that the ligt isnot dl-indlusve. Werdy on the primary
contacts a each of the Sites to make us aware of their needs. These contacts are believed
to be in positions with vishility to the tank ingpection and monitoring needs of the Ste.
Information is solicited from each of the contacts at least every three months during
coordination conference calls.

Ascertaining the overal importance of the identified tasks is difficult for CNDE to do,
however as part of the norma TFA multi-year technica response development and
review by site users there is an opportunity to ensure proposed work is consistent with
Ste needs and priorities. The needs of the Sites seem to be very dynamic, with new needs
surfacing and some needs becoming seemingly unimportant from month to month.
Therefore, the approach taken has been to identify needs that CNDE believes it can
address and that have potentid for gpplication a multiple Stes. For example, Hanford
has expressed a need to assess the condition of the concrete domes of the tanks. CNDE is
pursuing the development of an ultrasonic technique thet, if successful in making this
assessment, would likely find utility at other Stes for many yearsto come. Similarly,

SRS has expressed an interest in a remote measurement technique that would provide
information on the microgtructure of the stedl used in their tanks. The information would
contribute to assgning aleve of fracture toughness to the materia and improve
confidence in the damage tolerance andysis of the tanks. CNDE has extensve
experience with ultrasonic and magnetic measurement techniques that can produce data
that is useful in characterizing microgtructure. If theinitid measurements on the SRS
materia are successful, it is expected that other Stes will find the technique useful.
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Communications with Site representatives are ongoing and future workshops to update

and add to information developed in FY 2001 are planned. Close communication with

the TFA Safety TIM provides the benefit of providing information on evolving needs and
requirements based on recent interface with the site user community. With thisin mind,
CNDE would like to continue using its current procedure and interact with both TFA
management and the TFA TAG periodicaly to ensure work is progressing and in proper
aignment with Ste requirements. TFA suggests it would be gppropriete to revist the
progress and direction of thiswork at the FY 2002 midyear review, if deemed appropriate
by management at thet time,

4. New Technology Needs

The tasks identified above are based on existing technology needs. The task descriptions
will bring some new instrumenta techniques and procedures to address the exidting
problems. However, new technology needs have not been defined, and the Review Team
recommends that efforts be made to define such needs and suggest approaches to the
solutions.

An example of aneed for new technology is the capability to locate cracks below fluid
levesin subterranean single-shell tanks.

TFA Response: We concur that new technology needs should be discussed and
identified. These new-technology needs would then need to be prioritized with the
exiging-technology needs and a decision made as to where resources should be
expended. Itispossble that some of the technology currently being explored by CNDE
will lead to new-technology development. Specific to the example cited above,

el ectromagnetic acoustic transducer technology is currently being explored to make
thickness measurements on tank walls covered with scale. Thistechnology may lead to a
method of locating cracks and corrosion damage below the fluid level in single-shel
tanks that does not require extensive surface cleaning/preparation of the tank wall.
Although being developed specificaly to enhance ingpection cgpability of the lower
knuckle of Hanford double-shelled tanks (DSTS), the Pecific Northwest National
Laboratory (PNNL) Synthetic Aperture Focusing Technique (SAFT)/Tandem Synthetic
Aperture Focusing Technique (TSAFT) technology may provide additiond capability to
interrogate tank walls below the leved of the liquid or solid materids from within the
tank-ided for angle-shdlled tanks (SSTs).

5. Cog Effectiveness of Project

It istoo early into this project life to assess the cost effectiveness of the project.
Recommendations of the Review Team
1. Congderation should be given to developing risk-based methodol ogies to assess

continued operations of tanks and pipe lines with potentia or existing defects. Thisisan
area heavily plowed in indusiry and could prove vauable for DOE.
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TFA Response: We concur that arisk-based approach should be considered. Thiswas
discussed at the workshop in Atlanta and advocated by some of the participants. In
addition, Martin Edelson of the Ames Laboratory isinvolved in aworking group
examining risk-based approaches in the broader context of Office of Environmental
Management (EM) activities throughout the complex. Action on this item would depend
somewhat on the TFA policy decisons made with repect to revisng the “ Guiddines for
Structura Integrity Program,” DOE 435.1G, as discussed in Finding 2 above. Should
TFA support revision of the guidance document, strong consideration will be given to
incdluson of arisk-based methodology for tank and associated equipment in the suggested
revisons,

2. Congderation should be given for risk-based assessment of the degree of examination of
tanks to determine their integrity status. Methodologies to employ include sampling
theory, statistical andysis of life expectation, safety risks to personnd and environment.
Again, substantia work has been done in industry on this methodol ogy.

TFA Response: Thisisdosdy coupled to the recommendation above and involves an
implementation of that methodology. Details of aresponse depend on the policy issue
noted above.

3. DOE/TFA should consder membership to CNDE. Benefits include exposure to smilar
indugtrid problems/needs and a potentid response of industria knowledge and expertise
to impact on DOE tank integrity problems.

TFA Response: CNDE would welcome DOE/TFA membership and we concur with the
benefits noted. TFA will investigate requirements/costs of membership for the Sefety

TIM. A proposd to TFA management on whether to pursue this membership will be
made thisfiscal year for planning of FY 2002 budget for the TIM.

User Review Comments/Recommendations and TFA Responses

UF, cylinders were listed as aneed from ORR. Thisis not atank need and should not be a
congderation for TFA.

TFA Response: The TFA isaware - the cylinders were addressed for completeness. Mike
Taylor, Manager for the UFg Cylinders Project, participated in the pre-workshop site vigt
and expressed an interest in non-destructive examination technology.

Midyear Review Report F.5 Appendix F — Midyear Review Meeting Comments/
Recommendations and TFA Responses



(A9352) Remote Systems for Pit Operations and Maintenance — Hanford Pit Operations
Enhancements

TAG Review Comments’Recommendations and TFA Responses

The review team confirmed thet this project has fulfilled the requirements for Gate 5.
Further, the team unanimoudy supports and applauds the forward thinking and actions taken
to assure a seamless and effective transfer of cgpability from the developersto the users.
This project, if successful through the deployment stage, will provide an excellent modd for
effective use of EM-50 resourcesto solve user needs. It will have effectively bridged the
“valey of death” that had been the bane of early EM -50 development efforts.

A team of TAG members, supported by subject matter experts, conducted a Gate 5 review of
the subject project at the Salt Lake City Hilton on March 14, 2001. Review team members
included Jmmy Bédl, Bob Erdmann, Joe Gentilucai, Bill Hamd, John Roecker, Frank

Wolley, Tom Weber, and Paul Scott (lead). The review was based on severa documents
provided by the TFA, and was substantialy supplemented by the presentation given by the
principd investigator, Sharon Bailey of PNNL.

As a Gate 5 review, this project must meet the following requirements, which define the
qudifications to enter the demongtration stage:

DOE deployment schedule established
Completed and documented preliminary test results and satisfied test plan requirements

Principd Investigator (P1) addresses gate programmeétic driver criteria, including:
- End-user need

- Technicd merit

- Costs

- Safety, hedlth, environmental protection, risk

- Stakeholder/regulator/tribal consderations

- Commercid vidhility

These requirements were trandated to five criteria as specific congderations that the review
team used for this review:

1. Relevancy to user needs and requirements

2. Technicd merit and maturity progression

3. Cost effectiveness of the proposed solution

4. Environmentd, safety, and hedlth (ES&H) risk evaluation and mitigation
5. Solution viability and ddlivery

Wadte retrieval operations at Hanford require personnd intensive work in contaminated
vave and pump pits. Thisresultsin high costs and high dose to workers. This project
involves the development of capability to conduct the most dose-intensive pit operations
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remotely. The technology couples acommerciad backhoe to a dexterous manipulator in the
pit, which will be operated remotely using up to four camerasfor vison. The project is
jointly funded and supported by TFA and the W-314 Project within the Office of River
Protection (ORP) at Hanford.

Findings of the Review Team

1. Relevancy to User Needs and Requirements

The user’ s needs are described in severd documents, but are best defined in the
Introduction to PNNL- 13046, “Remote Pit Operation Enhancement System: Concept
Sdection Method and Evaluation Criteria’, December, 1999. The user’s needs can best
be stated as quoted from PNNL- 13046 asfollows. “current methods for modifying,
operaing, cleaning, and decontaminating these pits are labor intensve, costly, and result
in ahigh dose to workers. Currently, work associated with pitsisthe sngle largest
contributor to the River Protection Project (RPP) operations dose levels. For example,
the dose in the 241- C-106 pit was 40R/hr. After investing $2M and 5 months, the dose
had been reduced to only 20 R/hr. During the pit operations, 25 person-rems were
accumulated.” Clearly, aless labor and exposure intensive method to conduct pit
operations addresses an important need at Hanford.

The end-user’ s functions and requirements are well documented and incorporated into the
project. Again, PNNL-13046 documents these requirements at the top level. These
requirements have been subsequently incorporated in lower tier documents such asthe
procurement specifications for the backhoe and the robotic arm. It is evident from the
documentation and the presentation that considerable thought has been given to the
development of these requirements.

The user’s need schedule for this enhancement to pit operationsis one of a continuing and
long-term nature. Tank Farm Project W-314 has been designated as the first and prime
user of thistechnology project. Project W-314 isaconstruction project to clean out and
upgrade SST pits for future waste retrieval operations. Project W-314 hasinitiated
congtruction work. However, with approximately 600 SST pits requiring work,
deployment of this project anytime over the next year would be consdered timdy. In
fact, with such along term need as Project W-314, and other subsequent tank farm
operations, congderation should be given to maintaining the TFA project at some leve of
support so that lessons learned from field operations can be incorporated into future
systems as they are procured.

The end user is deeply involved in the TFA project. The following are examples of user
involvement and commitment:

1. The user's Vice Presdent for Tank Farm Operations has persondly reviewed the

project and has given his*“go-ahead” to the project in the field.
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2. A comprehensve Memorandum of Agreement (MOA) ddinedting roles and
respongbilities between user and developer organizations (both contractor and
government) has been prepared and approved. The MOA is an excdlent modd for
adaptation by other TFA projects.

3. The user has prepared a comprehensive deployment plan. Again, this plan could be
used asamode for other TFA projects.

The examples of user involvement described also speak to the extent of satisfaction of the
user with the TFA project. The gpprova and commitment on the part of the VP of Tank
Farm operationsis considered key here. If the user were not satisfied that the project
would meet the user’ s needs and requirements, there would be no such commitment and
approval.

The project isto be commended for fulfilling acritica operations need, accomplishing
the task in atimey manner, obtaining important and valuable user involvement, and
securing the user’ s senior management commitment and approval.

2. Technicad Merit and Maturity Progression

The Pt Viper is a graightforward application of off-the-shdf technology. Itis
capitaizing on the technica capability developed by the TFA to address a user need
without spending time and money on a development effort. Assuch, it isemploying a
auite of highly mature technologies, and assuring that the systems are integrated and
tallored for a specific application.

A magjor concern expressed in the procurement specification was the requirement for 2000
hour MTBF for the dectrohydraulic manipulator. The PI reported that the supplier has
documentation that their equipment can meet or exceed this requirement, based on over
one hundred fielded units. In addition, the Pl has developed a spare partsinventory list
that will greatly reduce schedule risk due to failure of key components.

3. Cost Effectiveness of the Proposed Solution

Two condderations were addressed in evaluating cost effectiveness. Thefirgt isthe
(expected) economy of the solution in comparison to the baseline gpproach, and the
second is the vaue of the product in relation to the devel opment- deployment investment.

Itisclear that substantial cost benefit will be redlized if the system performs as predicted.
Tothat end, it is gppropriate that the approach for thisfirst generation system is “bare-
bones’, in that it is not necessary to have additiona functionality to capture most of the
benefit. Although specific cost comparisons were not presented by the PI, backup
information provided shows significant effort in evauating aterndives, and establishing
the benefit compared to the basdine. In this case, even if the cost benefit were zero, the
benefit of dose reduction to workers would justify the work.
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Recommendation of the Review Team: Track actud costs following deployment to
gain indght to differences between expected and achieved benefits. The differences may
provide insight to areas for future improvement or development.

TFA Response: Concur. Thiswill be incorporated in the TFA’s plans to assess
opportunities for future improvements.

The budget for the project was presented at a high level, and was not rigoroudy
evaduated. However, the cost sharing and role definition of the contributing parties, as
redacted in the MOA,, indicates ahigh level of planning and assures a smooth progresson
through deployment. While the budget was not evauated per se, it is apparent that this
project is gppropriately funded, and appears to be on track to deliver high vaue for the
investment.

There are risks and limitations that were acknowledged by the PI. These include the
vulnerability of the arm to collisons, and the fact thet it will not be dlowed into pits that
have a flammable gas concern.

Recommendation of the Review Team: Revigt the project in ayear following
deployment to assess how rdiant the user has become on the new capability. If
consequences to aloss of this new capability become significant, the provisonsto
quickly replace the Cybernetix arm should be reevaluated.

TFA Response: Concur. Thiswill be incorporated in the TFA's plans to assess
operations for needs not met by the origind system.

4. ES&H Risk Evaduation and Mitigation

Thevaue of this project will rest largely on how effectively it reduces risk to workers.

The Pl has established severa measures that are needed and appropriate to assure that the
objectives are met. These include an early hazards andysis, failure modes analyss, and
cold testing of procedures with actual operators.

The cold testing will be important to establish the completeness and appropriateness of
the hazards and related procedures. The handoff from the technical team to the operations
organization has been well planned, and is clearly akey eement to a smooth trangtion.

Recommendation of the Review Team: The Pl acknowledged the schedule squeeze
that has resulted from adelayed ddlivery of the manipulator. Thereisadanger in
abbreviating the cold testing to recover some of this schedule. Thereis no indication that
the cold tests would be shortened, and we urge that they be continued until the technical
and operating teams have full confidence that al systems and procedures work well.
During this phase, particular atention should be given to the cameras and their placement
relative to the work.
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TFA Response: Concur. Cold testing will be done to the satisfaction of the CH2Mill
Hanford Group (CHG) operations saff. They have been intimately involved with dl
phases of the development so far. Thetesting is being done a aredigtic valve pit
mockup located at the Hammer facility. All operations that are planned for the field with
their procedures will be tested there, including the use of remote vison. In addition, TFA
has identified this project as a candidate for pilot implementation of the Office of Science
and Technology (OST) Technology Safety Data Sheet (TSDS) evauation that will be
conducted in conjunction with the International Union of Operating Engineers (IUOE).
Results of the TSDS assessment will be made available to the project team and Site user.

5. Solution Viability and Ddlivery

The At Viper isasolid commercid foundation that can be used to provide along-term
remote capability for pit refurbishment. The user and developer teams are highly
integrated, and the user has expressed strong commitment to deploying the equipment. A
key eement of this project has been the success in securing the endorsement of the user at
dl levds— from operators though senior management.

Recommendation of the Review Team: The Fit Viper inits present formisa
teleoperated, manud system typical of current systemsin use. The TFA should consider
additiond investments in conjunction with the decontamination and decommissioning
(D& D) automation activities in the Deactivation and Decommissoning Focus Area
(DDFA) that would extend the productivity and operationd safety (to the system
hardware). A mgority of the tools and ingredients for computer- programmed control,
and computer assst functions for teleoperation are through Gate 3 and ready for
integration into the Fit Viper. Given the large number of pits and smilarity of many
tools/operations, very significant improvements in productivity can be expected. (POC:
D& D Robotics Crosscutting Program [Robotics| Manager, Dennis Haey)

TFA Response: Concur. Thiswill be incorporated in the TFA's plans to assess
opportunities for future improvements.

User Review Comments/Recommendationsand TFA Responses

Including the use of photography in the control software would be a very vauable
enhancement. How has the system been designed for ease of decontamination? What about
maintenance provison? Has a critica space/long-lead equipment list been developed - Good
job as answered during presentation. Force feedback would be a desirable enhancement.
Very good!

TFA Response: Regarding decontamination, minimization of catch pointsisintheam
gpecification. Thearm will be deeved in service. The arm is designed for maintenance.
There are 100 smilar aamsin the field, o the maintenance history is known. A critical
goareslig isin place. Force feedback was held out for smplicity and initia cost. Following
successin the fidd thiswould follow in the next arm, if deemed a necessary and desirable
upgrade by CHG operations/engineering
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(A9508) Decontamination Process Waste Volume Reduction
TAG Review Comments/Recommendations and TFA Response

The review team was George Vandegrift (lead), Larry Tavlarides, Mgor Thompson, Wally
Schulz, and Bruce Kowaski. The primary source materias used to evauate this project were
adraft report and three interoffice memos supplied to the review team by the TFA prior to
review. The view graphs presented &t the review itsalf were a a high, programmatic leve,
which were not hepful in atechnica review. However, during the review, the technica
content of the interoffice memos were discussed in detall.

According to the TFA FY 2000 Multiyear Technica response, two tasks were funded
beginning in FY 2000:

Task 1. Decontamination Methods Development: To investigate commercidly available
indudtrid technologies that fulfill decontamination requirements but generate
sgnificantly lesswaste.

Task 2. Develop Filter Leach Process. To develop a process to replace the current
HEPA filter leach process.

According to the Project Fact Shest,

The gtatus at time of writing was that industrid vendors were being interviewed.

For FY 2001, task 1 activitieswere to include (a) completing identification and
evauation of industria eguipment and technologies, (b) conducting radioactive
demonstration of the HP/CORD decontamination process on ldaho Nuclear Technology
Engineering Center (INTEC) equipment components, and (¢) completing eva uation of
Russian decontamination methods.

For FY 2001, task 2 activitiesincluded (&) developing atest plan for two technologies
being tested to minimize waste from treating high-efficiency particulate air (HEPA)
filters, (b) investigate dternative methods for HEPA-filter sabilization including direct
vitrification and other chemica gtabilization methods, and (c) provide information to
support aternative processes for spent HEPA filter processing.

None of the information supplied by the TFA addressed task 1, partsaand ¢ and task 2, parts
b and c. They were mentioned during the presentation but not &t the level they could be
reviewed.

Asfar asthe TAG reviewers could see, task 1, part aisnot in the current task plan. Itisaso
our understanding that no actud, radioactive, contaminated samples were or will be tested in
the HP/CORD process during FY 2001; only tests using smulated Cs/Zr coupon tests have
been run.
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The TAG reviewers did not read or hear of the task plan being devel oped for two
technologesintask 2, part a

Included in the TFA information was amemo entitled “EVALUATION OF DECON VENT
CONDENSER.” The TAG reviewers were not clear if this was part of this project or not;
this activity did not seem to fit into the funded tasks.

The TAG's questions to the presenter were based primarily on their prior reading of (1) the
draft report entitled Scoping Tests Using a Siemen’s HP/CORD Type Decontamination
Process at INEEL®, (2) a September 27, 2000 memo from M. J. Ancho to R. L. Demmer,
“SIEMEN’S DECONTAMINATION DEMONSTRATION,”® and (3) a September 21,
2000 memo from JSHu'to R. L. Demmer, “LABORATORY EXPERIMENT OF A
PROCESS THAT LEACHES CONTAMINATED HEPA FILTERSASA PULP."©

The TAG reviewers were given no information on the experimentd activities or results
gathered during the firgt half of FY 2001.

The review group was supplied with five review criteria and questions to help guide our
thinking. Thosefive criteriaare:

1. Relevancy to user needs and requirements
2. Technica merit and maturity progression

3. Cost effectiveness of the proposed solution
4. ES&H risk evauaion and mitigation

5. Solution viability and ddivery

The finding sections will be divided into Sx sections based on these five criteria and other
findings that don't eadlly fit into the first five.

Findings of the Review Team
1. Reevancy to User Needs and Requirements

Rick Demmer’s presentation addressed thisissue well. This project addresses awell-
defined, important need at INEEL and the entire DOE complex. The high importance to
INEEL is evidenced by the site co-funding the project in FY 2001 at $1085K. The strong
ties between the researchers and plant operations were also atopic of Demmer’s
presentation. Itisclear that Rick Demmer, the PI for this effort, understands the need to
reduce waste generated during decontamination operations at INEEL and to find meansto
economicaly dispose of HEPA-filter waste. He presented specific information on the
liquid waste generated during current decontamination operations and tied it the INEEL
2012 milestone to cease use of the liquid waste storage tanks.

(a) Hereafter, Reference 1
(b) Hereafter, Reference 2
(c) Hereafter, Reference 3
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2. Technicad Merit and Maturity Progression

It was clear from the topics presented in the PI’ s 20-dide presentation that he did not
understand the function of the TAG or the purpose of the 90-minute project review. The
dideswere dl a ahigh level and presented no actud data or results. For this reason, the
TAG cannot assess the technica merit and maturity of the following aspects of this
project:

Evduation of Russan technologies
Evduation of commercid methods
Alternative treetments of HEPA filters (ANL-W contract and direct disposal options)

However, we did learn from the presentation thet:

The Russian contract is behind schedule

Eight vendors responded to the call and the funds available for commercid contracts
have cut individua contractsto $7K each

The treatment studies for HEPA-filter disposa are not showing great success thusfar.

Because of (1) the reading we did before the review and (2) the rdaively short time the
review team had for the review, the mgor questions to the PI were primarily related to the
Siemen’ s decontamination unit and the HEPA-filter leach testing. Based on reading the
reports and clarification by the Pl, the TAG reviewers believe the activities for both
projects (1) show alack of technica knowledge, (2) were poorly planned, and (3) were
poorly executed. Specific concerns are list below for each task.

Siemen's HP/CORD Decon System

The system itsdlf seems like an excdlent technical choice, and the chemistry and
engineering of the origind Siemen’s system appear sound. Our concerns are (1) on how
the testing was planned and performed and (2) with plans for “deployment” without
demondtration. Specific examples of our overdl concern are listed below.

The system that was ddlivered was not as complete or operationa as expected.
According to the PI, extensve work a INEEL was required to get the unit
operationa. Why were they not more aware of what they had purchased? It was not
clear if functiona requirements were developed nor how the system performed during
acceptance testing.

The HP/CORD system did not come with a UV source for destroying oxdic acid by
peroxide. The 20-W source that was added to the system was not properly sized and
did not meet destruction needs. It was not clear that the PI performed any bounding
studies to attempt to Sze the UV source. Reference 2 Sates. “ Thefirst set of tests
determined whether the UV/H,0, oxidation system would function as expected.”
Reference 2 dso gates: “ The conclusion was that the oxalic acid in the test system
was not adequately treated/destroyed by the INEEL system. However, some earlier
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studies (ref 5,6) showed that by selecting an appropriate UV source with enough
intensity (perhaps 100 x more powerful), oxalic acid could be oxidized (either by
ozone or H,O,) within reasonable time duration. In addition, we believe the system
was probably not operated under the most efficient conditions.” The TAG does not
understand how the project staff could have moved forward on designing, building,

and inddling the UV/H2O, oxidation system without atechnica understanding of its
operation or consulting the literature or experts (commercid and/or scientific). After

it failed, the project staff did find at least two 10-year-old references that told them

why it failed.

The TAG reviewers have degp concerns about deploying this unit at the end of this
year without testing it with samples of actua contaminated materids. There was
considerable doubt regarding the representativeness of the SIMCON 11 coupons,
which was expressed by the Pl, to demongrate the effectiveness of the system. It was
not gpparent what information the PI had that gave him such confidencein the
SIMCON II coupons?

The decontamination unit the Ste needs for plant operations must have amuch larger
ultrasonic bath than the 5-gd unit the project daff are testing. The current test unit is
scheduled to be deployed at the end of FY 2001. According to the PI, this smdler
unit can be used to decontaminate tools, perhgps asmdl pump. Tools are generdly
meade from hardened sted; many are chromed. The kind of contamination and origin
of contamination should be significantly different for tools than for plant equipment
(e.g., piping, valves, etc.), which are made of stainless stedl and represent the actua
decontamination need for thistask. The TAG reviewers are concerned that the
demondration of the technology on tools will not show its effectiveness where
decontamination is required to Sgnificantly reduce larger scde liquid-waste
generation.

Reference 1 gates “ The ion exchange resin is used to regenerate the oxalic acid and
provides an almost infinite capacity for metal removal.” This statement gppeared
exaggerated and meaningless. Under questioning, the Pl stated that he had no
information on how often the cationt and anion-exchange resins need to be

regenerated and/or replaced. Further, he did not know if the resins will be

regenerated or replaced or if the resins or the regeneration solutions will be classified

as mixed waste. He dso had not looked a means of disposd. Thisis one more
indication of how the P! is not planning and/or looking at the entire picture.

Other potential secondary wastes were not addressed either.
Alternative Leaching of HEPA Filter
According to Reference 3: “ To prove the advantages of the Pulp Process, a series of
laboratory tests have been performed to 1) Determine which chemical reagent performs

the best in calcine dissolution. 2) Determine the effect of sequential addition of reagent.
3) Deter mine the optimum reaction temperature. 4) Demonstrate the advantages of the
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Pulp Process over the current FLS at optimum operating conditions.” The TAG's
concerns have smilar bases to those for the HP/CORD work. The work presented in
Reference 3 appears to have been executed without (1) an understanding of these stated
objectives, (2) areview of previous work (the literature and the wedth of INEEL work on
dissolving cacine), (3) proper planning, and (4) an understanding of basic chemica
principles. Specific examples are listed below.

Previous studies surveyed six different dissolution reagents. The reagent choices
were clearly not made on the bases of calcine chemidtry; rather, common
decontamination solutions were chosen (nitric acid, oxalic acid, sodium formate,
Corpex 921, Turco 4502, and Turco ARR). No mention was made as to the choices
based on INEEL ' s experience dissolving calcine. The range of nitric-acid
concentrations tested is not given, but 2N is stated to be the most effective. This
concentration sounds low based on other INEEL calcine-dissolution work.

No mention was made (or concern shown) that calcineitself and dissolution of
cacine are not homogeneous. Results by others at INEEL have shown that some
radionuclides concentrate in the undissolved fraction. These concerns should have
been addressed in a properly planned research program.

Itisthe TAG reviewers opinion that the apparatus and method for the sandwich test
is not appropriate for smulation of the current process. Neither does mixing cacine
particles with filter fluff smulate the proposed process. Using 250 mL of solution to
dissolve 3 g of cacine seemslike alot of solution per mass of cacine. (Cacine
dissolution testing by others a INEEL is done with 10 g cacine per 100 mL of nitric-
acid solution.) What are the bases for choosing these conditions? How do they relate
to the current and proposed processes?

The cacine in both sets of experiments were separated from the filter mediaand
weighed. How much was retained in the filter mediaand not redly dissolved? This
should have been addressed. Wasit? What were the results?

The portion of this report that caused the most concern and seemed totally inaccurate
was the section on Nitric Acid Addition Order. In this section, the Pl felt he was

looking &t the effect of incremental addition. According to Reference 3, “ In both sets

of tests, the total nitric acid additionsare 2N (1IN + 0.75N + 0.25N).”  Although the
report does not clearly define how the experiment was actudly performed, this

datement is never true. Oneinterpretation just makes this stlatement more

outrageous. When these types of statements of technica ineptitude are observed, dl

the data and results become suspect.

In studying the effects of temperature, the Pl reached the conclusion that dissolution

rate increased with temperature. (The TAG reviewers hope the PI knew that before
testing!) Reference 3 dates, “ If conditions permit, therefore, it is suggested that the
calcine dissolution process be carried out in a temperature as high as possible, with
boiling solution being the best choice.” Again, thisis proof that the program appears
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to be working in atechnica vacuum. During the presentation, the Pl made a point of

saying how close the project staff work with the operations people. If thisis correct,

why does he not know the answer to ‘if conditions permit’ or how high is possble?
These appear to be data that the operations organization could provide.

Reference 3 dates. “ Those results are very encouraging and promising in
demonstrating the advantages of the pulp process over the current process.” There
arerdatively smdl differences in results between the two types of experiments (PP

and Sandwich). The TAG does not believe the plant staff would agree to make a
technology change based on these results.

3. Codt Effectiveness of the Proposed Solution

Because of ineffective planning, development and demondtration, the TAG cannot make a
judgment on this criterion.

4. ES&H Risk Evaduation and Mitigation

According to the PI, the project staff are working very closaly with plant operations to
assure ES& H compliance. Two potentia ES&H concerns were voiced by the TAG
during the review for deployment of the Semen’s HP/CORD system:

Acidic permanganate is a dangerous chemica, and fool proof strategies must bein
place to assure concentrations do not reach ungeable levels.

High-frequency sound from the ultrasonic bath may cause discomfort to some
workers. The unit may need to be soundproofed.

5. Solution Viahility and Delivery

Because of the inadequate demongtration in the case of the Siemen’s system and
inadequate development in the case of dternate HEPA-filter leaching, the TAG reviewers
could not make this determination. However, we do offer the view that the “ deployment”
of thetest Semen’s system scheduled for FY-02 is more correctly characterized as a hot
demongtration.®

6. Other

The TAG review team encourages INEEL to continue attempts to find means for direct
disposd of HEPA filters. We understand the difficulty caused by their high radiation
field due to the high activity of the calcine trapped insde the HEPA filters. However, this
could be the surest means to diminate large volumes of leaching solutions.

(a) Concerns about the hot demonstration are found under the Technical Merit and Maturity Progression section
of thisreview.
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Recommendations of the Review Team

The TAG has serious concerns about the technica direction of this project and recommends a
thorough review. Thisreview should evduae:

Experimenta planning documents

Past experimenta methods, data, results, and conclusions
Technica experience and expertise of experimenters
Future direction

Additional Comments of the Review Team

Even with these harsh comments related to the technica aspects of this project, the TAG
would like to compliment the PI, Rick Demmer, for his professonadism. He gppeared to take
our comments, questions, and criticism as congructive. He knew they were not personal but
only to make this program as productive as possible. We also appreciate the concern and
support shown by INEEL, DOE, and TFA management.

TFA Response: The TFA concurs with the TAG' s recommendations and is working with
the site user to plan and schedule this follow-up review. INEEL has conducted an interna
review of thiswork based on the TFA TAG concerns and technical issues. Results of this
review and a specific response will be prepared and provided to the TFA for evauaion and
planning for further actions as needed. As the ste funds the mgority of thiswork through its
own budget, TFA expects the Site to provide primary direction in responding to the concerns
raised during the reviews.

User Review Comments/Recommendationsand TFA Responses

Waste minimization is one of Idaho’s highest priorities. There have been waste reductions
averaging 60 to 70% each year. TFA has helped fund thiswork. The work is broad based dl
the way from operations persona being cautious as to the amount of solutionsthey useto
testing new technologies (TFA funded). | don’t appreciate comments like “you do not know
what you are doing in Idaho”! One of the big problems was a miscommunication. Rick
Demmer gave more of a status than areview. He should have been better prepared to do a
“technica review”. Our fault.

TFA Response: The TFA recognizes the issue and will work to ensurein the future thet all
parties (TFA, stes, Pls) have aclear understanding of the objectives and content of the
review, so that they can prepare accordingly. Asthe ste funds the mgority of thiswork
through its budget, TFA expects the Ste to provide primary direction in responding to the
concerns raised during this review.
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(A9768a) Specify and Enhance Design of HLW Glass Melters- INEEL Méelter
Development

TAG Review CommentsRecommendationsand TFA Response

This project appears to be well connected with INEEL needs, is solid technicdly, and is
making good use of existing DOE facilities and cgpabilities. The present status of the
program appears to be Stage 4 - Advanced Development. Additiond work at thisleve with
dternative melter technologiesis anticipated. Primary melter options should be considered
at the Gate review to proceed into Stage 5. Main concerns are:

Future adaptability of the sodium bearing waste (SBW) vitrification facility to cacine
waste

Adequacy of resources for the present SBW vitrification program, in light of the 2012
deedline.

INEEL isin the early stages of identifying glass compositions and melter technology for
immobilization of both liquid SBW and dry calcine waste. Current agreements between
DOE Idaho Operations Office (DOE-ID) and the State of 1daho require that SBW be
immobilized well before cacine, so sequentia operation of avitrification facility for the two
types of wasteis envisoned.

There are significant uncertainties in the nature of the waste. In addition, acritical decison
has not yet been made on whether to vitrify the existing cacine, or to redissolve and pretreat
it before vitrification of ahigh-level waste (HLW) fraction.

This review addresses the development of melter technology. In addition, comments are
included on the INEEL Glass Formulation Activities presented by David Pedler, snce the
future course of this development depends heavily on the rate of progress and results of the
composition work.

Findings of the Review Team

This project was reviewed March 13, 2001, at Sdt Lake City by TFA-TAG members
Woolley (lead), Gentilucci, Weber, Bdll, Erdmann, and Roecker. Thisreview isbased on a
presentation by Chris Musick plus supporting documents, with Review Criteria provided by
TFA. Sx TAG members provided written comments on the program. The following
summary represents their consensus views, organized by the review criteria

1. User Need/ Involvement/ Requirements

INEEL’ s need for vitrification technology is evolving, since it depends on results of
ongoing waste characterization and pretreatment development programs. In spite of the
uncertaintiesit is gopropriate that work is underway to identify melter options. Three
other activities are underway that should provide significant new inputs during FY 2001
for decisons on mdting technologies for INEEL :
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- Glassformulation activities at PNNL and Savannah River Technology Center (SRTC)

- Tridsin Russaand France of cold crucible induction melting processes

- A review of HLW meter and waste products, which will recommend next-generation
technologies for further development by DOE

Downsdection of melter technologies should be ddayed until inputs from these activities
are available.

Based on information available for this review, planned INEEL activities and funding do
not appear adequate to both devel op a process for SBW and identify interfaces and
facilities which will be needed to adapt the process for mdting cacine. Scheduled
activities are necessary but inadeguate to identify melting processes for both SBW and
cacinein time to be incorporated in plant design.

2. Technicd Merit

Overdl, the program looks solid technicaly for addressing the initid processing
requirements and melter cagpabilities for SBW. The program appears to cover technica
uncertainties. Good use is being made of expertise at PNNL and SRTC. A logicd
program of testing is planned for SBW vitrification. However, if mdter technologies
other than the conventional HLW joule heated systems are to be considered, a substantial
expangon of the proposed testing program will be required.

There is some concern that glass property requirements (e.g., viscosty, liquidus,
resgtivity) are being carried over from joule-heated Incondl meltersto cold crucible
induction melters, with consequent loss of opportunity for maximum waste loadings.

Near term mdter development should focus on matching melting technologiesto the
potentia range of waste compositions, and identifying show stoppers or high risks. This
should influence the directions taken by separations and glass formulation sudies. Itis
too early to select specific technologies and make decisions about sizes and throughputs
of individua production units. Engineering and conceptud design studies will be needed
to define the throughput requirements as abasis for Szing the production units.

Thereisadanger of drawing too many conclusons from smdl scde mdting tests.
Volatilization in particular is very difficult to predict reiably from small scaletests. Such
tests are most useful for identifying the potentid for undesirable phase formation or other
difficultiesthat could limit waste loading or production rate. Quantification of the
limitations imposed by these difficulties mugt await large scae testing.

Coordination between the glass composition work and melter studies appears to be very
good. The plan to vdidate the choice of amulants with radioactive lab testsis excelent.
Thiswork should be planned after evauating details of work on radioactive sample
vitrification and smulant comparisons performed at PNNL and SRS.
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There may be some incentive for TFA to assst INEEL in evauating whether any features
of mdter feed preparation or melting chemistry (additives, etc.) might provide a means of
meanipulating the nitrogen oxides chemidry in the offgas. Some amount of reduction to
nitrogen and oxygen might reduce the burden on NOx abatement systems and reduce the
Sze requirements for those plant units. The present plan seems to be based on the
assumption that nitrate reduction will occur in the melter. Denitration in pretrestment is
another possibility that would reduce requirements on the melter.

In the secondary waste treatment for SBW, the conflict between NOx destruction and
retention of elementa Hg is not resolved.

3. Cost

The development project appears to be managed effectively. Good useis being made of
exiging DOE facdilities, such as the PNNL composition and lab melting facilities and the
Clemson University pilot melters, rather than duplicating these facilities ongte,

Itislikely that ongte pilot mdting faclitieswill be needed for find development and
during production a INEEL.

4. Environmental, Safety and Hedlth
No mgor risks were identified at this early stage.
5. Solution Viability

The current INEEL program for cacine waste assumes that the SBW vitrification facility
will be designed to accomplish the calcine waste disposa mission without sgnificant
modifications or upgrades. The work currently funded and being performed on this
project includes essentialy no (near term) effort on cacine waste vitrification, either with
or without separations. Thisis caused by funding limitations and the near term Consent
Order Agreement date of 2012 for SBW. Thisfocus on SBW is reasonable within the
funding available, but crestes ahigh risk for INEEL.

About 80% of the cdcine waste is high in zirconium and fluorine, and the devel opment
work (both composition and melter) has focused on thiswaste. The remaining 20% of the
wadte is high in duminum, but neither ablending or separate treatment Strategy for
dealingwith it isevident. Thereisaso uncertainty on the manner in which the resdud
hedsin the SBW tanks after the initia retrieva will be introduced into the processng
sreams. It may be necessary to test dternative combinations of the different cacine
composition types and tank hedls to have an adequate basis to salect medlter systems for
cacine

A key consideration that was not well covered is the issue of choices for feed preparation
options and glass former introduction. Options for adapting a feed process for SBW
liquid feed to calcine feed should be incorporated into the program. The various feed
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methods utilized in European (French and German) and Japanese processes should be
consgdered as dternatives. Obvioudy, condderation of different feed preparations and
introduction options should influence the mdter testing.

Recommendations of the Review Team

1. Develop adrategy, using both INEEL and TFA technica resources, for evaluation of
INEEL melter technology options. The strategy should address:

Projection of performance between SBW requirements with dternative calcine feeds
and tank hed requirements

Testing needed to resolve compatibility issues for trangition between SBW and
cacine feeds

Separate evaluation of systems which would be optimum for cacine only

Plant configuration and systems features which would be needed to adapt or retrofit a
different melter optimized for cacine feeds.

TFA Response: Agree. Theldaho SBW and Calcine Vitrification roadmaps are
intended to include al key technology development requirements both TFA and EM -40.
However, since the roadmaps were only recently completed, there is additiond detailed
planning required and updates resulting from glass formulation and melter technology
development in progress will have to be made. We bdieve that with dday of ~1 year
from the origind SBW project plans, that there will be time to give more condderation to
the calcine options-1 know that DOE-1D in the roadmap meetings wanted this to occur.
The current budget limitations are resulting in a very focused effort on SBW with little
left in ether the Ste budgets or TFA to get into cacine separations dternatives. Cacine
work has been delayed until FY 2003 due to funding restrictions. However, work is
continuing on direct vitrification formulation work to dlow assessing if with higher
crystdline content the waste loading could be increased sufficiently to reduce the
incentive to pursue separations options. The Ste and the TFA would like to see the
program more integrated with calcine. We will continue to keep the importance
(particularly from an overal cost perspective) on the screen.

2. Defineaset of preiminary meting process reguirements and melter capabilities for each
potential INEEL waste feed option. This definition should be based on best estimate feed
compoasitions from flowsheets and available characterization data.

TFA Response: Agree. Thisisin progress particularly for SBW. Waste from tank WM-
180 has been analyzed and WM-89 isin progress. Thereisradioactive cacinein the
Idaho cdllsfor dissolution that will provide additiond information on both flowsheets and
compostions.
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3. Define glass property characteristics requirements that would match up with various
candidate melter technologies under evauation and determine competibility with viable
formulations and optimized waste loadings. (Note: thiswill probably lead to a need for
additiond compostiond variability sudy (CV'S) work focused on specific options.)

TFA Response: Agree. Thisisin progress and the CVSwork is continuing; however,
there has been a near term focus on adding to the SBW early CV Swork to address the
aulfate issue. We plan to do some additiond work this year with both the Russans and
the French in evauating U.S. glass data and its gpplicability to induction cold crucible
melter (ICCM) technology. Based on discussionsin France with the CEA scientidts, our
glasswork is very competible with what is required to formulate for high temperature
melters. Based on that work we may have the opportunity to evauate other glass systems
such as the auminophosphate system for sulfate and chromium.

4. Engage both PNNL and SRTC staff who have performed radioactive waste vitrification
dudiesin hot cellsto assst planning scheduled work with actud SBW samples. A
workshop format could be used to assure that planning details for performing melting
behavior and glass propertiestests is appropriately structured to obtain direct comparisons
of glass mdting and properties between actud waste and best available surrogates.

TFA Response: Agree. Theteams are working so closely together through both the
TFA tasks and the development of the roadmaps, that when discussed with the Idaho
researchers, they expected thisinteraction.

User Review Comments/Recommendations and TFA Response

None provided.
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(A9768b) Specify and Enhance Design of HLW Glass Médters- SRSMelter
I mprovements

The Defense Waste Processing Facility (DWPF) a SRS produces a vitrified HLW product
for final digposd in afederd repostory. Early in the cold testing and during initid

radioactive operations a phenomenon known as “wicking” occurred in which the pour stream
between the melter and the canister became ungtable. Thisresulted in glass build up in the
bellows area between the melter and canigter, which required mechanicd clean out and mgor
interruptions to plant operations.

Under the TFA task to investigate melter pour spout improvements at SRS, emphasis was
placed on not only the immediate need to improve the performance of the operating melter
(Médter No.1) but aso to evaluate modifications to the spare melters (MeltersNo 2 & 3) and
to determine the underlying fundamenta technology behind the “wicking” phenomenon.

This Stage 5 Gate Review was conducted in conjunction with the 2001 TFA Midyear
Review. Thereview conssted of a presentation of the project status and plans by the PI
followed by a question and answer period. The Pl presented information on the work, which
has been performed, both from an experimental and theoretica bass.

A technical review of the DWPF Méter Pour Spout Improvement program was conducted on
Tuesday March 13, 2001 in conjunction with the TFA 2001 Midyear Review. The TAG
reviewers of this Gate 5 review were:

J. A. Gentilucci (Lead) Conaultant
E. T. Weber Consultant
F. E. Woolley Consultant
J. Bdl Consultant

The program was designed to address the redl time problem with the currently operating
DWPF Mdter and to develop improved performance characteristic for the spare medlters at
DWPF.

The program functioned as a cooperative effort between the TFA PI, the User Cognizant
Engineer and the Univeraty Representatives. This close knit gpproach proved very
successful in effectively establishing expectations and trandating requirements between the
organizations.

Findings of the Review Team

The program provided quick responses that permitted insert developments that improved
the function &bility of the No 1 DWPF Mdlter

The theoretica technical work provided ingght into the basic causes of the “wicking”
problem.
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Development and testing of insert designs for the spare medters will provide an improved
operations efficiency when those mdlters are deployed.

The avallability of an operating experimentd melter at Clemson wasingrumentd in
being able to perform thistesting in a short time span and emphasizes the need for TFA
commitment to melter technology.

The design of DWPF No. 3 Mdter modification or future melters can be enhanced by this
newly confirmed technica knowledge.

Thiswas not atypica EM-50 development program due to the rapid evolution and
demongtration of dternate insert designs for the No. 1 DWPF Mdlter.

Recommendations of the Review Team

The testing of the pour spout configuration for No. 2 Méelter be completed at the Clemson
test Ste, documented and then the program terminated.

TFA Response: Agree. Thiswill be darified for Mdter No. 2 testing in the Multiyear
Technica Response (MY TR) and FY 2002 Development Plan. The TFA will work with
SRS and Clemson gtaff to provide guidance to complete and document thework in a
timely manner.

Advanced imaging systems should be used for future melter pour spout tests and
evauations prior to incorporating them into the DWPF Melter design.

TFA Response: Agree. Thiswill be darified and incorporated into the MY TR and other
appropriate program planning documents. A system will be recommended to DWPF.

The University work performed in conjunction with the program be documented and the
program closed.

TFA Response: Agree. The TFA will work with FIU to close out this work and develop
arecommendation to redirect funding to other tasks.

DWPF consider modifying the No. 2 and No.3 Méters or future melter riser, pour spout

and heaters to provide either;

- aflooded pour spout configuration by relocating the pressure differentia control
point to the end of the riser and reducing the pour spout diameter (thiswould act asa
siphon break).

- ahorizontd extension of theriser, to dlow the canister and pour turntable to be
raised, thereby shortening the pour spout and reducing the free fal distance.

These configurations could be tested on the Clemson melter. (The replacement riser
assembly for No. 2 Mélter could be fabricated and swapped after it is constructed so that a
gpare melter would be available except for the short period during the modification.)
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TFA Response: These options will be reviewed with the Task Technica Team and the
DWPF customer in a meeting that includes the Immohilization TAG. A consensus path
forward will be developed with appropriate modifications to the task.

1. User Need/Involvement/Requirements

The “wicking” problem was an immediate need of the user both as a short-range objective
for the operating unit and modification to the spare units. The user, therefore, had avery
keen interest in supporting the development of solutions to the problem. This was evident
by the close relationship that devel oped between the User Cognizant Engineer and TFA

Pl on exchanging need requirements and production testing of insert concepts. The User
was dso involved with dl aspects of the basic studies performed by the various
Univergties. Thiswas avery successful arrangement.

2. Technicd Merit
The program had two basic objectives that it needed to relate to:

How to improve the ingtaled meter pouring capability in order to maintain
reasonable operations

What modifications should be made to the next Mdtersto essentidly diminate the
problems;

- Short term for exigting spare melters

- Long term to define technical principles gpplicable to redesign.

Improvements to permit DWPF to accomplish a reasonable operating basis have been
demonstrated as aresult of TFA and User cooperation. A number of reiterations on
insarts have been made and actudly tested by the User in the production facility. This
has been based on both empirica data gained from the site and theory related to fluid
flow. Some of these concepts were also tested at the universities to confirm the results
and add to the database.

The longer-range programs have been a collaborative effort between the PI, Cognizant
Engineer and the Univerdties. Experimenta and theoretical cdculations have been
extensvely used to determine the underlying technology associated with the problem. A
better understanding of the interrelationships of physica characteristics such as wetability
and surface tenson interactions with flow rates, temperature gradients and viscosity have
been devel oped.

This knowledge has resulted in a proposed improved design for modifying the pour spout
of the spare melters. This modification has been gpproved by the User for testing, on the
Clemson mditer (that has been used for pour spout testing) as a means of providing a
demongtration.

All the proposals that have been developed in this program were based on strong
technica merit.
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3. Cost

The Pour Spout Improvement program was supported by a combination of TFA and User
funding. Thisfunding leve is adequate to support the remaining demongtration program
and documentation of the univergity studies. An estimate of cost savings presented by the
Pl indicates thet this technical program has a high pay back ratio on both capital and life
cycle codts.

4. Safety, Hedlth, Environmenta Protection, and Risk

The user is not impacted in an ES&H perspective by this program since the changes are
al associated with remotely located equipment and is inconsequentia compared to the
overd| facility risks.

The ES&H aspects associated with the University work was subjected to hazard reviews
and engineering ingpections as well as procedura controls. Theinterfaces provided by
the Pl and Cognizant Engineers rdlaive to the SRS requirements for experimentd testing
were trandated to the program at the test locations. Thiswork gppears to have been
carried out in amanner that would meet the latest ES& H procedurd requirements.

5. Solution Viability

The program has developed viable inserts that have contributed to the successful
performance of the DWPF Mdter No. 1.

The additionad knowledge gained by the work performed in conjunction with the
universities has provided an improved design concept for inserts that will result in higher
melter performance when the spare melters are placed in service. The User iswaiting the
find testing of this design a Clemson so the design changes can be incorporated in the
DWPF Mélter No. 2.

User CommentsRecommendations and TFA Response

The project has advanced the understanding of pour spout hydraulics that will lead to better
design of pour spout/pour spout inserts. We are confident that the project will provide the
user with technology to systemize pour spout geometry.

TFA Response: The TFA concurs and appreciates the feedback.
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(A9777) Remote Disassembly of HLW Métersand Other Process Equipment

The primary technology in this project (glass remova) is currently in Stage 3-Exploratory
Deveopment. Remote handling equipment, directed at initid deployment, isin Stage 4-
Advanced Development. These two project dements will need to reach amilar levels of
development for trangtion into Stage 5- Engineering Development and Stage 6-
Demongtration. A thorough independent review should be performed as a basis for
proceeding into Stage 6, and should probably be performed before completion of Stage 5.

TFA Response: Agree. Note that the primary technology is melter/equipment
dismantlement, and glass removad istheinitia step and apart of thetask. The TFA will
schedule atechnica progress and/or gate review to monitor the progress of thiswork asis
continuesin FY 2002.

This project is intended to provide the technologies that will be needed to dismantle and
dispose of mdlters and other related HLW processing equipment used with radioactive
wades. The primary focus is on the joule heated ceramic melters currently being used at the
WVDP and the DWPF. Objectives of the work on meters includes defining methods for
remova of glass from end-of-life meters remova of contaminated refractories, sorting and
classfying these materias for disposd, size reduction and decontamination of melter
gructuras. Scope of work includes development of methods and remote equipment followed
by demongtration of these systems on melter mockups or an expended pilot melter. Another
need isto deal with disposal of replacesble melter components and any glass debris resulting
from failures during service. In addition to melters, there is a need to resolve the regulatory
requirements and to develop the means for disposa of related process equipment and vessels.
Thisincludes methods for size reduction, decontamination and packaging. A mgor result of
these development and demonstration activitieswill be the preparation of recommended
specifications on equipment for usein HLW processing facilities.

This review was based on a presentation by the PI covering the Satus of planning,
background and potentia technical features of thiswork. Useful questions, answers and
discussion followed the presentation. Related documents covering experience in dismantling
anonradioactive pilot test melter and potentialy applicable remote technology reviews were
provided to the Reviewersin advance of the meeting. The Midyear Review program aso
included presentations on reated vitrification facility equipment bresk-down and disposal
technol ogies being devel oped and deployed at the WVDP.

The technicd review of the Mdter Disassembly and Glass Remova task was performed in
conjunction with the TFA 2001 Midyear Review held March 12-16 at Sdt Lake City, UT.
The designated Reviewers for this activity were:

Tom Weber (Lead) Consultant
Jmmy Bdl Consultant
Joe Gentilucci Consultant
Bill Hamdl U of Tennessee
Frank Woolley Consultant
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WV DP clearly has the greatest need for technica solutions to glass remova and melter
disassembly, snce tha program is nearly finished with HLW waste processng. The existing
melter is expected to be ready for disassembly within the next severd years. A project for
design, fabrication and ingtdlation of remote disassembly and packaging equipment, known
as Vitrification Expended Materid Processing System (VEMP), isin progress a WV DP,
supported by Accelerated Site Technology Deployment (ASTD) funding. An interface
between that project and the melter disassembly technology demondration isintended.
DWPF has identified a need for mdter disassembly technologies, but there is no active
project planned which would deploy the capability.

Findings of the Review Team

The basis for planning the development activities in this project needs to be further
developed. Except for WVDP, the needs for glass remova and meter disassembly
cgpability from the vitrification Stes are not well defined. The change in program status
at Hanford from privitization to a DOE-directed prime contract should bring Hanford
needs back into the picture. The overal regulatory and waste acceptance requirements
that will affect disposd for dl sites have not yet been defined.

The project has done agood job of involving staff that have recent and gpplicable remote
disassembly/dismantling experience (e.g. the remote CP-5 dismantlement project).

The program planning does not clearly digtinguish between technica solutions for gass
removal in two different cases:

1. themdter fals and cools with glassin place (or may have partid draining), requiring
methods to mine out solid glass;

2. themdter ishot and operable but is ready to be taken out of service, requiring
methods to remove as much molten glass as possible.

TFA Response: The project focusis on melter dismantlement and disposa with removal
of resdud glass as part of thetask. Theremova of molten glassis not a part of this task,
but since WVDP had done fairly extensive planning in this area, we included it in one of
the reports as means of sharing technology. The TFA will continue to work with end
users a SRS and WV DP to evauate and further clarify needs as part of the TFA
needs/response process. Specific guidance for the FY 2002 program will be defined in a
development plan that will be reviewed by the end users to ensure condgstency with the
latest needs and requirements.  Although specific needs for Hanford have not been
defined, information on the planning and results of thiswork will be communicated to
ORP/RPP personnel for consideration and evauation with respect to future work.

The technica gtrategy for glass removal, as presented, is limited to atooling selection. It
is criticaly important that the kinds of remote manipulaion systems, and the
requirements and congraints thet tools will impase on manipulation eguipment
performance (e.g. reaction forces) be established for this phase.

Appendix F —Midyear Review Meeting Comments/ F.28 Midyear Review Report
Recommendations and TFA Responses



The gpproach to cold glass remova development and demonstration appropriately
emphasizes technical and cogt effectiveness. It emphasizes evaduation of the more
obvious mechanica methods (e.g. chipping, abrasion etc.). However, the gpproach
appearsto lack any exploration and potential evauation of innovative techniques, which
might be more amenable to remote manipulation.

Médlter refractory removal/break- up/sorting/classification may present chalenges
equivaent to glass removal, but does not appear to be so recognized in devel opment

planning.

TFA Response: Refractory removal/breakup was covered by previous ORR and WVDP
reports. Refractory removal/breakup is being covered in the DWPF Mdlter
dismantlement report as well as the demo test plan that is due 8/30/01.

An added dimension of the glass remova problem emerged from discussions during this
review. Thereisanimportant issue on potentia remediation of liquid fed ceramic
melters (LFCMys) that are failed or compromised during processing of feeds with high
noble metals content. Capability to remove glass containing noble metal deposits might
alow amelter to be returned to service, rather than scrapped.

TFA Response: Agree. Thisdimensonisamain driver for glassremovd from amelter
and will be consdered in developing future planning for this work.

Recommendations of the Review Team

TFA should obtain, as soon as possible, a statement of needs and planning for
disassembly and disposal of meters from ORP, in the context of their re-planning of
Waste Trestment and Immobilization Plant (WTP) activities under the new contract.
Thisinformation should be factored in to A9777 (B777) activity planning.

TFA Response: Agree. TFA will pursue this with Hanford representatives of the TFA
Management Team and the User Steering Group (USG) to determine interest in
submitting needsinthisarea. If needs are, TFA will develop plans and responses through
the planning process for FY 2003 and, as feasible, incorporate these needs in the planned
scope for FY 2002.

As part of this project, TFA should coordinate an evauation of regulatory drivers and
cogts associated with find disposal of HLW melter equipment and scrap glass. This
should address whether a Waste Incidentd to Reprocessing (WIR) determination,
common for dl HLW vitrification Sites, would have potentia to reduce the volume of
such waste packaged for costly repository disposal vs. low-level waste disposd. The
god should be to establish the most cost effective digposd requirements, waste
classfications and paths gpplied uniformly by dl Stes.

TFA Response: Agreetha a WIR determination would be beneficia but it is not funded
by the current budget, nor isit within the scope of a technology devel opment investment
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that TFA would normally undertake. However, the WIR process being used for the
ASTD “gzereduction of expended materials’ task may be leveraged to this task,
particularly as WV DP gains experience with their procedures. This suggestion will be
discussed with the end users for their congderation.

The scope of the development activity, especiadly for glass removal, should be expanded
to include exploration and development of more innovative solutions. Examples of
innovative processes might be thermal shock breakup based on cryogenic fluids and/or
locdized heating or gpplication of ultrasonic or piezoglectric actuators.

TFA Response: The current plan isto use smple existing technologies and adapt as
necessary to accomplish thistask. The remote systems work previoudy done by
Robotics will be our firgt source. If existing technologies will not work, then more
innovation will be required. These suggestions will be brought to the attention of the
project team for consideration.

Thistask should be expanded or anew task initiated to address glass remova as a means
of extending mdter life when processing high noble metalsfeeds. Scope should include:
cost incentives andysis, feasihility of cold or hot glass recovery actions and options for
interdicting a noble metals dudge layer.

TFA Response: The task currently will try and demongtrate the remova of glassfrom
the bottom of amelter for noble metas recovery. A cost andysis could be done as well.
TFA will evduate thisin preparation of the development plan for FY 2002 work for this
project.

This task should promote a reassessment at DWPF of the feasibility of vacuum extraction
of molten glass from the melter as abasis for disposal enhancement or noble metas
remediation.

TFA Response: It isour understanding that vacuum evacuetion is not very compatible
with the DWPF design. In the interactions that the Pl has had with the DWPF, they were
very unreceptive to vacuum evacuaion. However, we will verify the compatibility of the
exigting design with vacuum evacudtion.

1. User Need/Involvement/Requirements

While some aspects of this project appear to lack a desirable degree of integration, thisis
understandable in the context of recent changesin the Pl assgnment. 1t was necessary to
move the lead from WV DP to SRS due to personnel changes associated with the recent
Hanford vitrification contractor change. Reviewers expect that improved integration will
result from strong attention to upgraded planning by the new PI.

The user needs driving this project leave something to be desred. Thereisclearly ahigh
degree of involvement by WV DP, since they have a schedule driver to establish melter

Appendix F —Midyear Review Meeting Comments/ F.30 Midyear Review Report
Recommendations and TFA Responses



disassembly capability. The SRS stuation is diffuse, with along-range desire for
capability, but no specific schedule driver and no melter D& D facility project in planning.

TFA Response: Agree. However, the work being done primarily in support of WVDP
will benefit SRS and DWPF in planning for futurework inthisarea. TFA isnotina
position to specificaly drive the need or planning for an SRS D& D facility, but it will be
recommended in the DWPF Mdter D&D report.

Requirements for melter D& D capability at INEEL are very tentative, until a specific
melter technology is sdlected for their vitrification project. At Hanford, provisonsfor
spent melter digposa D&D is currently an unresolved issue. This Situation has apparently
changed relative to the prior privatization contract. It is reasonable to expect that a
disposal basiswill need to be established in the WTP designs by the new contractor,
under direction from DOE. Thus, the drivers for Hanford have the potentia to be
sronger in the near term than needs currently identified by SRS and INEEL. This project
should aggressively pursue an understanding of the current design and planning basis for
melter D&D a Hanford, and any related need for technologies and demonstrations.

TFA Response: Agree. Hanford will be contacted; however, near term involvement
may be limited by their other priorities. The results of the work in support of WVDP will
be available to Hanford for their congideration and will likely provide benefit to their
planning and needs evduation.

One concern of reviewersisthe possibility that precedents might be set in the way that
WV DP interprets requirements and establishes disposd paths. An exampleisthe plan to
package mdter insruments contaminated with thin layers of glassinto repository
canigters, versus packaging for digposal that could meet LLW or Waste Isolation Pilot
Project (WIPP) radionuclide regulatory limits. An expedient solution for the rdaively
smal volumes of equipment wastes at WV DP might be quite costly if applied to the
larger scale requirements at SRS or Hanford. In asmilar vein, there is concern that glass
remova solutions adequate for near term use a WV DP might not be optimum for the
other Sites.

At thistime, there does not seem to be a set of pecific requirements or guiddines that
govern the preparation of miscellaneous HLW glass materidsfor disposd. The
repository Waste Acceptance System Requirements Document (WASRD) does not
provide any specifications for waste packages containing such materids; at thistime, it
would gppear that canisters containing miscellaneous glass materids or melter component
parts would be classified as non-conforming items. Congderable valueto dl the
vitrification sites should result from determination of what kinds of packaging for these
materials would be acceptable for repository disposal. Also, determination of what
quantities of HLW glass, as contamination on melter components or refractories, could be
acceptable for disposa at one or severa DOE low-level wadte facilities might provide for
more codt effective disposition of some melter components. Definition of spent melter
materias packaging options shoud be brought to an EM - Office of Radioactive Waste
Management (RW) interface for evaluation and resolution of specifications for repostory
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disposa of such materials. This should be coordinated by TFA, possibly as part of this
project, to assure that the requirements and needs of dl the Stesare covered in
edtablishing agenerd framework for al the DOE HLW vitrification plants.

TFA Response: Agree. However, addressing regulatory issues and implementation
requires different skills and should probably be handled jointly between the affected Sites.
TFA could certainly assist in coordination and exchange of information. TFA will review
with the Ste representatives.

There is a separate sub-task in this project dedling with DWPF mdlter cell remote cleanup
issues. DWPF has submitted needs for remote systems to recover glass and smdll
components from the melter cell. TFA may be in apostion to coordinate a technica
evauation of remote devices suitable for these applications, but it appears to the
Reviewers that plant engineering staff would need to design the services and handling
interfaces and provide various selection criteria. TFA planning to support these kinds of
Specific facility needs should show aclear hand-off of defined technologies to plant
engineering and operations organi zations.

TFA Response: Agree. Theonly tool thet this task may involve would be an off-the-
shelf grapple that would be modified and tested with TFA funds. The Pl has worked
directly with DWPF on this and will do so for any other tools that DWPF requests.
DWPF will establish functiond and performance requirements, review technology

s ection/designs, handle implementation, and be involved in acceptance testing.

2. Technicd Merit

The scope of near term testing presented for this review emphasized a collection of “off
the shelf” tools for mechanically breeking the glassin ameter cavity into smdl enough
pieces to be collected/removed by some undefined method. Tooling is dependent to a
sgnificant degree on the remote handling equipment that will useit. This aspect was not
discussed, but should receive sgnificant attention in developing and sdlecting optimum
tooling. More innovative candidates for causing glass fracture should be assessed and
developed to the point of performance comparison with the currently identified tooling
options. Methods based on therma shock cracking through locdized or cycdlic intensive
hesting /cooling and those which develop mechanical energy at high frequencies should
be explored. These possbilities might provide tools more competible with remote
manipulation and aso with applications where access port diameters are limited.

TFA Response: Impact wrenches were used quite successfully for the remote
dismantlement of aradioactive melter — if proven technology can be deployed (unless
new technology has some significant improvement) then it will probably be consdered
first. Other candidates, including those recommended in this report, will be considered as
enhancements or dternatives if other technologiesfail to perform as expected.

The scope of this project does not currently include any consideration of glass remova
from amdter where thereis an intent to return the mdter to service. In discussons
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during this project review, SRS dtaff raised this consideration in the context of potentia
melter falure due to noble metd dudge accumulation while processing high noble metals
feeds. In the near future, waste feeds to DWPF are expected to contain problem levels of
noble metals. Thisis aso the case for some of the early HLW feeds in current Hanford
vitrification plans. The LFCM médters at DWPF and being designed for Hanford have
limited tolerance for noble metd dudge buildup. If noble meta-rich glass could be
removed from the mdters, it islikely that substantia additiona service life could be
achieved. Thisissue seemsto be afruitful areafor further exploration and evduation. A
feasibility assessment and cost/benefit andysis would be alogical first step toward
defining specific requirements for glass remova capabilities which might fit within this
project.

TFA Response: Agree. Thisisbeing considered and will be addressed in the DWPF
Mélter D& D report due 6/1/01 as well as the demonstration report (test plan) due by
8/30/01. Thisrecommendation will be consdered when specific tasks are defined during
the development plan for FY 2002 work is prepared.

A congderation that should be evduated in this project is mdter design features that
impose difficulties for glass remova and disassembly. Such evauation could result in
some melter design requirements and features that considerably improve the ease of glass
recovery and melter processing for disposal.

TFA Response: Agree. We recognize the lack of melter design festures for remote
disassembly/glass remova is an operationa and maintenanceissue. Severd
recommendations on thisissue will be given in the DWPF Mdter disassembly report.
Some of thiswill be covered as wdll in the separate TFA Méeter Improvement Task and
the Strategic task on ICCM technology.

3. Cost

Panning for this work indicates sengtivity to cost effectiveness and cost reductionsin the
development work and demongtrations. It isnot clear what cost analyses are planned to
employ cost-effectiveness consderations in selecting technologies for demonstration and
deployment. 1t may be necessary to establish scenarios or sets of assumptions regarding
the facility context for future gpplication of some of the methods.

The funding indicated in the task description summaries provided to Reviewersisa
mixture of ste funding, ASTD funding and TFA funding. Itisnot dear what funds will
be used for different portions of the program. The Reviewers are concerned that the
funding available for this activity may be consumed by equipment preparation for
demondrations, which would involve very little, if any, technology development. TFA
funds should be gpplied in a manner that supports maximum innovation, screening of
technica options and devel opment testing leading to the demongtrations.

TFA Response: The detailed budget has been developed and reviewed by the end users.
The budget is indeed for demonstrating these technologies and not the actua equipment
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that will be used in canyon or other D& D operations of large HLW equipment. Much up
front work is going on to determine the candidate technologies (as shown by the
numerous paper sudies by ORR, WVDP, and SRS). Demonstration of promising
candidate technologiesin support of recommending methods to the end usersis
consdered an gppropriate investment for TFA. TFA will evauate cost sharing,
technology devel opment/demonsiration scope, and handoff to the user asit reviews
planning for FY 2002 in the detailed development plan for this work.

4. Safety, Hedth, Environmental Protection, and Risk

Hazards involved in performing development and demonstration tests on glass remova
appear to be well understood by the PI and supporting staff. There is experience a both
SRS and WVDP with pilot scae melter disassembly operations and aso with sectioning
full scale canigters of glass (waste smulant) and retrieving glass samples. Also, thereis
extensdve experience in the glass indusiry in mining glass and disasssembling large melters
with gpplication of industria safety standards, which could be reviewed for this
application.

TFA Response: Agreed. Various safety analyses will be done before a demondiration.
With regards to SRS, off-gte work is covered in off-gte guiddines.

5. Solution Viability

The generd gpproach taken by this project should result in viable solutions to the
problems of glass remova and mdter disassembly, if planning and integration are
srengthened. Additional integration with remote systems specidists and defined facility
contexts are expected. Clarification of digposa options and requirements, integrated for
al the gtes, will dso enhance viahility of development results.

TFA Response: Agree. Remote system specidigts are currently onboard from WVDP,
ORR, and SRS. SRS currently has a robotics contact that is both a part of the core work
group a SRS and Robotics. The disposal option issue is covered in previous comments.
TFA will evaluate performer sdection for thiswork asit plans for out-year demondration
tasks to ensure performance of work by experts outside of the SRS Site, as appropriate.

User Comments/Recommendationsand TFA Response

None provided.
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F.2 TFA Project Status Reviews

(A9143) HLW Tank Corrosion Control and Monitoring— SRS EI C/Electrochemical
Noise (EN) Corrosion Monitoring

TAG Review Comments/Recommendationsand TFA Responses

This project was well presented and addresses an important but difficult need with broad
HLW tanks gpplication. While the work is promising, the TAG fdt there could be an
overoptimistic belief in the method' s robustnessin actua practice (eg., need to clarify
solutions before Raman measurement, fouling of probe window, decontamination issues,
etc.). Also, thereisaclear need to more aggressively address the problem of converting
complicated spectroscopic data to user-usable information that operations can use easly and
religbly. PI involvement after any deployment will be required for sometime, a leastina
troubleshooting/data interpretation mode. The ubiquitous issue of tank sampling
representativeness was not explicitly discussed. The TAG aso would like to have heard how
technology down sdlection would be made between grab sampling, Raman and Hanford EN
approaches. Down sdlect criteria (hedlth safety environment, cost/benefit, operability, etc.)
should be defined for meaningful comparison to grab sampling and Hanford EN approaches.
It also was unclear to the TAG why the Raman effort apparently is attracting operations
interest only a SRS, while more generd interest is apparent in EIC. (Refer dso to comments
below for Hanford EN probe approach.)

TFA Response

Although the robustness of the probe in actua practice is unknown at this point, results

from testing of probe components under tank conditions (high pH, radiation, and
temperature) and hot cdl testing of the probe within archived waste samples strongly indicate
that the probe would perform well under tank conditions.

After the deployment process, an SRS Raman technica expert will beinvolved in the
operation and data interpretation of the Raman probe for sometime. Eventualy,
however, an automated software for data acquisition, analys's, and interpretation will be
developed so that atechnician could operate the system aone.

The probe deployment mechanism alows probe deployment at various depthsin tank.
Thus, sampling at various regionsin the tank will be feasble and dlows a representative
sampling of the tank.

In addition to SRS, personnd a INEEL and Hanford have expressed interest.

User Review Comments/Recommendations and TFA Responses

None provided.
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(A9143) HLW Tank Corrosion Control and Monitoring—Hanford EN Corrosion
Monitoring.

TAG Review CommentsRecommendations and TFA Responses

This nicely presented project is acompanion to the Raman (EIC) probe effort and represents
another gpproach to solve the large, difficult problem of corroson monitoring. (Refer dso to
comments above for Raman probe work for some issues common to both methods.) Multiple
user gtesclearly are interested in the Hanford EN gpproach. While the Hanford EN work
gppearsto be promising, issues remain to beresolved.  For example, a significant concern
rased in earlier reviewsis the conversion of massve datasets to information easily used by
operations for decison- making. The difficulty in accomplishing this for complicated data
such asthe Hanford EN is easly underestimated, and uncontrolled false positives very likely
would smply make the technology unusable. For this reason aone, heavy end user
involvement is necessary now to define the ultimate deta presentation format. Also, one
TAG member wondered whether this approach has any theoretica applicability to “dry”
corroson. Findly, some TAG sentiment was expressed that this may be agood time to
congder transferring Hanford EN technology to industry, including data systems and
manufacturing of the devices.

TFA Response

The TFA recognizes the need for refinement in afew more areas before this technology is
ready for use a the Hanford site or esewhere. It takes a great ded of operating timeon a
working EN system to get it to the point that it can be turned over to operations personnd for
use by operations personnd. Hanford isvery close to breaking through that barrier. Data
from AN-104 and AN-105 appear to be of good qudlity (free from interference seen on
previous systems). These data are being used to build the database of "normad” data
necessary to reference future "off-norma" conditions againg.

Severd other potential probe/eectrode design and data management issues will be addressed
by an internationa peer review pand of corroson monitoring experts that will be convening
May 14-16, 2001, at Hanford.

The TFA aso recognizesthat it istime for user input from dl stesto hep define how data
from these systems can best be presented and used by site operations personndl. Steps are
made each year in this area through informa communications between Stes and through a
forma meeting held every year in conjunction with the Nationd Association of Corrosion
Engineer’s (NACE) annual conference. Representatives from Hanford, SRS, and INEEL
attended this year's meeting. The technology is now at a point where more formal input from
potential usersisavery good idea.

Regarding the transfer of EN technology to private indudtry, it is dso worth noting thet the
annua meeting of DOE site EN technology representatives at NACE was attended by severa
representatives from private industry. Additiondly, three papers were presented at the
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generd conference on Hanford's EN program. Findly, a private company, Highline
Engineering and Fabrication, isinvolved in the design and fabrication of these technologies.

User Review CommentsRecommendationsand TFA Responses

None provided.
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(A9157) Tank Leak Mitigation
TAG Review Comments’Recommendations and TFA Responses

This project addresses the important complex-wide issue of tank leak management.
However, the TAG felt the presentation was overly vague and lacking in specific details.

One option presented was to do a comparative deployment of the Russian versus the AEA
mixing pumps. However, the TAG reviewers did not endorse this approach, as it doesn't
redlly address the topic of lesk mitigation. One TAG member recommended investigating
new elastomer coatings for sedling cracks and leaks, and potentia contacts were given to the
Safety TIM. Other recommendations were to investigate methods to minimize water use and
to consider developing arisk decision tool for lesk mitigation.

TFA Response

Although the TAG does not endorse the comparative evauation of the Russian Pulsating
Mixer Pump System with the AEAT Power FHuidics Mixer Pump System, such comparisons
are deemed important within the context of Hanford's SST Retrieval Program. Enhanced
pumping schemes such asthe Russian or AEAT systems are designed for better pumping
efficiency, with the use of samdl volumes of liquids, to more rgpidly remove wastes from the
tank. This servesto reduce the volume available for release to the subsurface environment
should aleak occur during retrieva operations and provides a measure of inherent and
proactive lesk mitigation. It should be noted that dternatives to pursuing the Russian pump
for mitigation activities are being investigated, in part as aresult of the TAG comments.

It is agreed that avariety of “stop leek” formulations using elastomer coatings are available
for deployment in support of tank leak mitigation. While this option is part of the overal
tank leak mitigation technology Strategy, there are sgnificant chalenges to deployment that
must be addressed including development of enabling technologies (i.e., crawlers, articulated
arms, etc.) to support application of eastomer coatings within Hanford' s tanks.

In generd, decisions regarding retrieva and lead detection, monitoring, and mitigation
system designs are driven by consderation of potentia risks to human health and the
environment. At Hanford, tank- specific, risk-based decisions are being made with the help
of the Retrieval Performance Evauation (RPE) methodology. The RPE methodology isa
deterministic, computer-based tool for supporting retrieval and leak detection, monitoring,
and mitigation system designs based on consideration of past tank lesks, potentid leakage
losses during retrieva operations, and resdud waste inventories remaining in tanks
following retrieval operations.

The TFA agreesthat there needs to be a better, more specific definition of requirementsto
guide this work and will pursue further discussions with the Hanford SST Program.  Further
work and funding in thisareais on hold pending the outcome of these discussions.

Appendix F —Midyear Review Meeting Comments/ F.38 Midyear Review Report
Recommendations and TFA Responses



User Review CommentsRecommendations and TFA Responses

Leak detection and mitigation capabilities are needed, as an integrd part of al the Hanford
SST retrieval operations as mandated by the Tri- Party Agreement.

TFA Response

The TFA recognizes this need and concurs with this comment.
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(A9278) Surry Transfer and Tank Waste Mixing Monitors— Dual CoriolisSurry
Monitoring

TAG Review Comments’Recommendations and TFA Responses

The TAG reviewers found this to be an excdlent, well-directed project with good technical
basis and tight user connection. TFA clearly has succeeded in working with FIU on a useful
tanks-related problem and FIU has clearly developed a good working relationship with the
SRS end user. Red-timeindication of durry concentration is essentid to effective
manipulation of suction or durry feed system in the Hanford tanks, where solids are initialy
on the bottom of the tanks. Thiswork will be directly gpplicable to durry unloading.

This project takes proven, off-the-shelf technology, combines it into anew system, and
focusesit effectively on ared problem. However, the TAG reviewers fdt the principa
investigator should have mentioned previous work thet is directly rdlevant. That is, Smilar
technology was previoudy deployed as a bigger system at ORR. FIU hasredesigned the
system to be more compact. The TAG fdt this technology may have detection problems for
low solid weight percent fluids, but overdl it looks very promising for tank gpplications.
Associated pumps may be most vulnerable to failure.

TFA Response

With respect to crediting prior work at Oak Ridge Nationd Laboratory (ORNL), the TFA
and Dua Coriolis Monitoring System (DCMYS) Project team agree with the TAG assessment
that this technica approach has a good technica basis, tight user connection, and ahigh
probability of successin thefidd. Although Dr. Srivastava did not discuss the results of the
hot field demonstration project of the DCM S at ORNL, the same ORNL principa
investigators involved in the ORNL work are dso part of the SRSFIU/ORNL collaborative
effort. ORNL has provided support to design the bench scale test loop, set up the
experimenta test matrix, and determine the accuracy and precision of the DCMS.

Regarding the detection in low solid weight percent fluids, the ORNL field tests

demonstrated that the DCM S has a precision (i.e., aleve of detection to achangein
suspended solids) of about £0.1 wt% in durries containing 3-8 wit% suspended solids in the
hot Solid Liquid Separation Fecility tests (Report, ORNL/TM-2000/184). Similar levels of
detection to a change in wt% solids are anticipated for the in-tank prototype DCMS.
However, the project team has encountered alarger bias in the accuracy (i.e., as compared to
the |aboratory method for determining wt% suspended solids) in the bench scaletest as
compared to expected results at the 1 wit% suspended solids level. The greatest relative bias
between the laboratory measurement and DCMS (i.e., 93.5%) occurred during one of the
nominal 1 wt% suspended solids test runs. All the other nomina 1 wit% test runs showed a
relative bias of 26% or lessand all of the other tests between 5-21 wt% showed ardative
bias of lessthan 12%. In spite of the large bias observed in one of the 1 wt% runs, al data
complied with the SRS performance requirement that the accuracy of the DCMS
measurement would be with in £2 wt% of the laboratory value. In order to better understand
the observed bias in the one test, some of the bench scale test matrix will be run again on the
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full-scae prototype in-tank unit. More attention will be paid to achieving therma
equilibrium in the filtrate Coriolis meter during the full-scale tests, which may have been a
cause of some of the variahility in the bias observed during the bench scde tests. Longer-
term operationd tests are aso planned with the prototype to study the long-term stability of
al the DCMS components.

User Review Comments/Recommendations and TFA Responses

None provided.
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(A9361) Hed Retrieval from Unaobstructed Tanks— INEEL Tank Heel Retrieval
TAG Review Comments’Recommendations and TFA Responses

Good awareness of hed physica properties was demonstrated in the presentation.

The tank closure sequence appears to be well laid out.

The TAG consdersthe use of grout to assst in hed remova good.

Buoyancy effects of sequentid grout addition appear to be well thought out.

Hed chemical properties have not been determined. The PI's should make sure these have no
impact on retrievd or closure.

TFA Response

The waste samples will be andyzed for chemica properties. Thisdatawill be consdered as
the fina processes are evaluated.

User Review Comments/Recommendations and TFA Responses

Thisproject is an interesting gpplication of off-the-shelf tank cleaning technology (spray
ball) to evauate its gpplicability/effectiveness to cleaning HLW tanks. The continuing
search for, and openness to the evauation of, promising off-the-shef technology isan
important role for the TFA to continue to play. This project is an excellent example of the
TFA fulfilling thisrdle

Project seemsto be wdll aligned with INEEL user need. Pl seemswell aware of other
technologies being used at other sites and had good reason for choosing technologies, which
are specific to INEEL needs. Project appears to have little technology development and does
not appear to be of much useto other sites.

Although Idaho' s waste is ot solid (per se) the site will till benefit from operationd
knowledge from ORR and SRS.

TFA Response
The TFA concurs and appreciates the feedback.

The technology development aspect of their task is the adaptation of and qualification of
commercid technology for usein aHLW tank. It may be applicable to sdt dissolution.

The TFA concurs and appreciates the feedback.
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(A9362) Salt Cake Dissolution Retrieval
TAG Review Comments’Recommendations and TFA Responses

There gppears to be no dternative being conddered if this gpproach fails to meet
expectations.

Thisisan interesting and bold move to try a new agpproach.

There was some confusion sSince remova aswell as mixing was discussed. The TAG
believes this project is solely mixing oriented and retrieva will be by some other means.

The TAG redlly appreciates that salt cake dissolution is scheduled to be done on plant scae.

It is good to see the sdt cake dissolution process being gpplied to ared tank, scaling up from
alaboratory demonstration.

Risk and performance assessment techniques are used to define alowable resdua amounts
without being fully ducidated.

TFA Response

Regarding the current gpproach, it isimportant to note that it is a screening test — if results
are pogitive the effort will go forward. If negative, the schedule dlows time for dternate
technology selection. This test schedule was advanced one year due to TFA funding and
provides significant technica risk reduction in performing testing of the technology that hed
not originaly been funded by the Site.

With respect to the third comment, AEAT will test an integrd retrieva pump to demongtrate
(or not) the feasibility ddivering the feed in a pulsating or intermittent transfer.

Important objectives of the U-107/S-112 sdlt dissolution tests are to see 1) how complete a
retrieva action isfeasble, then 2) if the resdua can then be left behind in the tank. This
will be an iterative process.

User Review Comments/Recommendations and TFA Responses

Very high priority item (S102) — Tri-Party Agreement. Thisis Hanford' sfirst required single
shdll tank retrieval (not classified as alimit of technology). Requires|esk detection
monitoring and mitigation support aswdl (A9157). Planning to use fluidic technology (eg.
AEAT power fluidic — currently supported by TFA and the International Grants program or
possibly Russan Power Fluidic).

Very Important (S112) — Tri-Party Agreement — Limit of Technology. Leverages off SRS
work done on this concept in the past and Hanford Tank Waste Chemistry Sdlt Cake
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Dissolution work funded by TFA (A9554). U-107 work will use Topographica Mapping
System (TMS) used & ORR. Requires lesk detection monitoring and mitigation support as

well (A9157).
TFA Response

The TFA concurs and appreciates the feedback.
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(A9367) Unobstructed Tank Hed Retrieval — SRS Tank Heel Retrieval
TAG Review CommentsRecommendations and TFA Responses

This project involves waste mixing and retrieval.  The project gppears to be very user
oriented and Site project specific. However, the presenter made the application sound very
easy and not particularly innovative. One then might wonder about the rationale for OST
funding the effort.

TFA Response

Thisactivity closely supports the user a SRS, Although it might have sounded like the
application is easy, the successful retrieva operations currently underway are the result of a
significant team effort over the past two years by TFA developers (SRS, PNNL, and vendors)
to modify, combine and apply commercia technologiesin anew and untested retrieva
system gpplication at SRS. The team has undertaken and resolved many chalenges during
the development and demonstration process and the results of this work are gpparent in the
ongoing successful operations of the system. The TFA TAG previoudy reviewed thiswork
inits earlier development stage in the Fal of 2000. The deployment of these technologies a
SRS and lessons |learned from the devel opment, demonstration, and deployment are of
interest and can benefit future retrieva planning not only a SRS, but aso at other DOE sites.
Therefore, in TFA’srole of providing cross-complex technica assistance and technology
transfer, thiswork will provide broad-based benefit and is viewed within gppropriate scope
for the program.

The TFA’srole this year isto provide technical assstance to retrieval operations, including
scale testing of both Hygt mixer and long shaft mixer operationsto assst SRS in optimizing
their operation strategies. This enables them to get the most out of their equipment. Of
gpecid note isthe TFA’srole in developing an dternate operating strategy in response to the
failure of one of three Flygt mixersin Tank 19. Operating the retrieva system in thisforced
new configuration (two vs three Hygt mixers) required reevauation of the retrieva
operations strategy and developing recommendations for maximizing retrieva performance
under new congraints. Thiswas done at PNNL's quarter-scae facility a Hanford.
Surprisingly, the best way to get the zeolite to move north was to aim both mixers south and
catch the dudge in the counter-flow. Thisworked well in the fidd and the imination of

trid and error there saved the limited life of the mixersfor production retrievad. Smilarly a
review of long shaft mixer operations, coupled with scaled testing at PNNL has resulted in
recommendations for improving the retrieva efficiency of the mixers without additiond
capital investment. The disposable crawler is anew concept and will be afirst of akind
deployment of this dternative to more expensive crawlers such as the Houdini crawler. A
low cost unit has not been available before and the experience in deployment at SRS may
have benefit to other Stes. In the future innovations within each activity will beincluded in
the presentation guidelines.
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User Review Comments/Recommendations and TFA Responses

The project appearsto be wdl aigned with SRS Ste needs. Information should be useful to
other siteslike INEEL and SRS. Appears to be good interfacing between PNNL and SRS
researchers. Thisisgood.

From the presentation aone, it is not obvious how much more of this project should be
funded by TFA versusthe dte. It isaso not obviousthat theindividud stes know what is
going on & the other Stes and are taking full advantage of learning possibilities. Improving
communication to researchers and users on “tools’ available should be a continued high
priority for TFA.

SRSisdoing rea work intheretrieva area. 1t was mentioned that the Integrated Safety
Management System (ISM'S) process will be used on the remaining durry mixer pumps. The
proposed TSDS were not referenced at anytime during this presentation. | think speaks to the
fact that no user involvement has been included in the development of TSDS.

This project has been atechnica success, has met with the approva and support of SRS
HLW management, and has been a teaming success between SRS, PNNL and vendors
supporting the overdl effort.

This effort isaso notable as afirst & SRS where atotaly new waste hed technology
developed in partnership with TFA and PNNL has been deployed. The success of this
venture has helped to further effect the ongoing paradigm shift at SRS where the involvement
of outsde partners has been recognized as contributing to a better solution than would likely
have otherwise been employed had SRS pursued a solution involving only SRS resources
and personnel. This success will serve as an entrée to the TFA’ s greater recognition and
involvement in SRS waste tank remediation activities.

Deployment of tools developed in co-funded program has proceeded successfully. User
customer (Westinghouse Savannah River Company [WSRC] and DOE) is very satisfied with
the progress made in this program. Program employed alot of good ad-hoc cregtive
solutions to get over hurdles. Excellent integration of program into line organization
schedules and ISMS program.

TFA Response

The TIM isthefirg line of communication between the Sites on technicd progress and
experience el sawhere.

TFA funding will depend on scope involving improving technology for future gpplications
and providing technical assistance in resolution of operations issues related to technology
performance.

Since this project has dready been deployed, a TSDS was not appropriate. TFA consders
Usersinvolvement in TSDS development critical and will facilitate this involvement on those
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projects where the TSDS is applicable (in the earlier stage). In the case of projects dready a
or entering deployment stage where Site user is responsible to ensure safety
reviews/approvas, TFA will not be pursuing TSDS at that late stage.

The TFA concurs and appreciates the feedback.
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(A9367) Unobstructed Hedl Retrieval — Gunite and Associated Tanks (GAAT)
Retrieval

TAG Review Comments’Recommendations and TFA Responses

Thisisan expedited project that appears to have been well executed. Many good lessons
were learned that need to be documented and transferred to other Sites. Equipment transfer is
currently being planned, but there also is a need to transfer personnd experience.

TFA Response

The TFA concurs with this recommendation. An FY 2001 activity will capture lessons
learned and field experiences as the GAAT retrieva operations are closed out. TFA has
made an effort to make participating tank sites aware of the availability of not only
equipment from the project, but of the staff capabilities and experience that can be tapped to
assg inretrieva planning and transferring lessons learned. Technical saff on the project
have been working with Hanford SST retrieval project staff to provide the benefit of lessons
learned in severd meetings'workshops.

User Review Comments/Recommendations and TFA Responses

GAAT approach of deploying alot of equipment has a good platform for learning about a
large number of technologies would perform in ared world environment. The solution to
the concern | would have needs to be managed very carefully. The process of identifying
technology uses (design functions and expected operating modes) appears adhoc. | expect its
not as adhoc asit appears. But, the point was made that until you deploy some of these
things you may not know how they are useful. From an operations perspective, this may turn
out ok but should bother the technology developers (that is, unless they knew that’s what

the approach/process for managing this type of technology
development process? And revising the documentation?

The project has met ORR user need extremey well. We would not have been able to meet
our Comprehensive Environmenta Resource Conservation and Liabilities Act (CERCLA)
closure of GAAT with out TFA assstance. The close working arrangement between the
technology developers, Ste engineering support, end user, and DOE operations office was
critica in the success of the project. | hope there are more successful projects like thisin the
future. | agree with what appeared to bethe TAG' smgjor concern TFA should make sure
that ORR experience is used to maximum extent possible by other Stes.

The GAAT Project is nearing completion and the team that has worked together for the last
seven years will be doing other things. The knowledge from these operations should be
ingtitutionaized across the DOE Complex. | would recommend TFA proposeto HQ an
effort to form ateam with Barry Burks aslead. Team members should include some of the
GAAT operators and if possible aperson (or two) from each site. It would be agreat lossto
the department to lose this base of operationa knowledge.
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TFA Response

Thisyear ORNL and PNNL will issue a GAAT lessons learned. Beyond that the TIM in his
Technology integration function will endeavor to connect prospective users will GAAT daff
having appropriate experience to help the User make an informed selection. In generd, TFA
seeks to engage end user in early development of functions and requirements and/or other
design guidance documents to establish atechnica basdline for the development work.
Implementing the project with close engagement between the developers and Site engineers
and operators to provide technical guidance and review of the projectsis amodd that has
been applied successfully at ORNL and SRS, and is now underway with the Hanford SST
retrieval projects.

In addition, TFA has sponsored meetings between GAAT and Hanford project personnel.
Barry Burkswill continue to be an available resource to the program, through hisrole asthe
Roboticsinterface to TFA.
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(A9367) Unobstructed Tank Heel Retrieval — Hanford SST Retrieval

TAG Review Comments’Recommendations and TFA Responses

A god of 99% remova by volume was Stated, but the basis was unsupported.

It isunclear if the light duty utility arm (LDUA) will be used, or should be, in the project.

It dsoisunclear if maor issuesin routing waste from C-104 to AY-101, a distance of 1300
feet, have been thought out thoroughly.

Thisisagood project initsinitid stages, and will be followed closaly by TAG.

Don't forget criticality issued

TFA Response

Thisgod of 99% remova by volume is from the Hanford Federd Facility Agreement.
The use of the LDUA in this project has not yet been decided.

Regarding issues associated with routing of waste, the existing recaculating four-inch lines
that were used for C-106 duicing retrieva are acceptable and will be used for this activity.

Criticdlity issues are being addressed through the technicd design and safety assessment.
User Review Comments/Recommendations and TFA Responses

Very high priority item (Crawler, C104) — Tri Party Agreement. Limit of technology.
Benefits from TFA sponsored tank retrieva at ORNL (Gunite tanks) and former TFA
sponsored (co-funded) Hanford Tanks Initiative. Requires leek detection monitoring and
mitigation support aswell (A9157).

TFA Response

The TFA concurs and appreciates the feedback.
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(A9376) Waste Transfer Line Plugging Prevention and Unplugging M ethods
TAG Review Comments’Recommendations and TFA Responses

The TAG reviewers concluded that TFA has done an excellent job of working with FIU to
focus work on the important problem of transfer line unplugging. The presentation indicated
that a good collaboration isin place involving site personnel. The project gppearsto be well
planned and very promising in terms of evaduating anumber of useful dternative solutions

for different gpplications at atest bed. There gppearsto be good transfer of technology from
the ailfidd pipdineindudry.

The TAG reviewers felt the project might be improved by even stronger user ste

interactions, use of more redistic Smulants (such as gels and high-base, high-sdt solutions)

and out-year study of re-suspension. There also is aneed to address and develop contingency
plan for the safety issue created if a crawler gets stuck in apipe. Pipe corroson could be a
concern with some of the technologies, especidly those that use high pressures or pulsed

flow. The hydraulics modeling isagood use of exigting technology applied to this problem,

but the principd investigator should involve Ste-user engineersto a greeter extent in the
experimental design. There dso isaneed to develop an explicit plan to transfer the project
results to site-user engineersin the fied.

The TAG reviewers dso wondered whether FIU is collaborating with entities such as ORNL
that dso are testing durry monitoring technologies. 1t aso was unclear why blockage work
in FY 2003 is going back to the lab after FY 2001 and FY 2002 activities were in the field.

TFA Response

In FY 2001, the TFA isworking closdy with Hanford to devel op the specifications for a
redistic Hanford smulant.

Sdt solution gdling issues are being worked by FIU as part of a different project under the
leadership of the Pretrestment TIM and ORNL. The unplugging activity will use physicd
properties of gels learned there to create a non-toxic gd smulant for testing mechanica
unplugging equipment in the outside test bed.

Project results are being communicated to the usersin the field through reports, meetings,
and monthly highlights that are published on the TFA website.

The flow loop efforts concentrate on durry flow behavior asit relates to critica velocity and
expected pressure drop. Thisis part of the plugging prevention effort. Thefiedd and
laboratory bench testing are pardld activities and are being carried out in an iterative manner
to test both in the laboratory and at larger scale in the field to expand the database of
information to support development of recommendations.
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User Review Comments/Recommendations and TFA Responses

None provided.

Appendix F —Midyear Review Meeting Comments/ F.52 Midyear Review Report
Recommendations and TFA Responses



(A9554) Hanford Tank Waste Chemistry - SRS 2H Evapor ator.
TAG Review Comments’Recommendations and TFA Responses

This was another excellent presentation on an urgent tanks-related technology problem.
Exiging bottoms will be chemicaly removed this summer from evaporators concentrating
SRStanksliquids. Thered technology issue is how to avoid solids formation in the future
by defining a proper operating environment including feed composition management. This
project appears to be well focused on thisissue. However, there was some TAG skepticiam
that, a least in the near term, modeling aone can be made robust enough for this purpose.
More likely, some combination of empirica tests and modeling will be necessary for some
time - maybe along time. There aso was some TAG uncertainty about whether outsde
industrial competency might be available and could be engaged better by the project.

TFA Response

The TFA agrees that modeing done is not sufficient in the near-term. Accordingly, the bulk
of the project activities are laboratory studies focused on understanding the phenomena
Next year, modeling of the solids formation will be conducted only as a means of
understanding, in alogica format, the results being experienced. Regarding outside
competency, the site and TFA have brought in experts from the duminum and petroleum
industries and universties (incdluding a univeraty from Audrdia). In addition, an in-depth
technica review of the work by these expertsis scheduled in June 2001. TFA plansto
include a member of the TAG (Mgor Thompson) in this review.

User Review Comments/Recommendationsand TFA Responses

Good progress in technicd identification of problem and definition of deposition species and
kinetics. Work has a high potentid for developing a solution for user that iswell founded on
underlying science. The scope and schedule of the work iswell tied to user requirements.

Why not establish an understanding of sengtivity before investing in evaporator fluid
dynamics (i.e. what does that information buy me)? Uncertainty/sengtivity vaues should
drive future efforts.

SRS — Presentation suggests lack of systematic technica problem definition sufficient to
support a program for careful, thorough solution (development of corrective and preventive
action) — and undergtanding to what extent Hanford may have asmilar problem.

ORR — Work looks very good on smulants — perhaps more verification/vaidation should be
done with red waste.

Walt's comments emphasize the complexity of the problem. Walt's suggestion of moving
towards gathering data with pilot scale evaporator seems to be a good idea.
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TFA Response
The TFA concurs and appreciates the feedback.

During FY 2001, two tasks at SRS (Formation Chemistry and Deposit Testing) and one
effort at ORR (Initid Scoping Tests) are conducting sengitivity tests. Additiona tests are
planned for next year. Prdiminary results have shown that temperature isakey varigblein
the formation of the depogits. Unfortunately, information on the temperature gradients in the
evaporator isnot available. 1t should aso be noted that one sde of the evaporator is covered
with the deposits while the other Sdeisreatively clean. In order to determine the effects of
temperature, mass transfer, and fluid dynamics in the evaporator, amodd must be developed
based on limited operationd data.

The TFA has scheduled an in-depth review at SRS in June and will assessthis potentid
issue. Itisimportant to note that the objectives of this presentation were to provide an
overview and status of the SRS evaporator problem and to discuss the status of related TFA
funded projects. Severa other research efforts being funded by the users at SRS were not
discussed.

Actud deposits from the evaporator pot and gravity drain line were obtained and
characterized a SRS. Whenever possible, the test results on actua deposits have been used to
successtully vaidate the smulant formulations and results. Key observations from the

smulant tests are now used to develop the test plans for the tests with real deposits.

Scoping tests suggest that factors related to scale-up need to be addressed to solve this
problem.
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(A9554) Hanford Tank Waste Chemistry - Waste Transfer/Solids Formation
TAG Review Comments’Recommendations and TFA Responses

Thisis acomplex, multifaceted project involving severd investigators working on different
problems with a common focus. Interest and participation in thiswork goes well beyond
Hanford. The TAG bdieves the problems being addressed are redl and of high priority, the
investigators are top notch and solid progress is being made on dl fronts. Excdllent
cooperation and communications is gpparent between site users, nationa [aboratories,
industry and universities. Continued work is clearly warranted and some TAG reviews say
“critical” to the cleanup effort.

Are the plugging results scalegble for pipelines of different diameter?

The use of Neura Netsfor predicting solids formation is seen as problematic. Neurd Net
models are poor at extrapolating and prone to over fitting deta. Vdidation of thefind
modd will be criticdl.

It was not explained how the vaidated models will be used in red time to prevent
pipdine plugging.

TFA Response

The scdeahility of plugging resultsfor pipelines of different diametersis being addressed in
thetests a FIU, in the modeling a MSU, and in the andysis of the experimentd data. The
test setups at MSU and FIU use pipe diameters from 1/4-inch to 1-inch in diameter. The FIU
work explicitly includes an examination of the effect of diameter on plugging. The
computationd fluid dynamics modd a MSU will dlow usto examine this question
computetionaly. Finaly, data are reduced to dimensionless form to identify variant

behaviors.

Wadte transport models will be used in a number of ways by the site throughout its
development cycle. Asthe modd is being developed, the vaidity of some parts of the
gtandard site methods are being checked and improved where appropriate. The effect of the
durry particle-9ze digribution on the standard method for caculating critical velocity is one
such study. The modd will dso be used to confirm site trangport design caculations. Asthe
trangport modd is further developed it will be used by the Site to prior to atransfer, dong
with other methods, to evaluate individua proposed transfers to make a yes/no determination
of the potentia for plugging. When fully developed, the trangport mode will assigt the site
ininterpreting field data, predicting when and where plugs may form, and analyzing recovery
plansfor existing plugs

User Review Comments/Recommendations and TFA Responses

Good mix of smulantsmodeling and actud tank waste with emphasis on actud tank waste.
Good experimenta base — looking at nine tanks representing dl the Hanford salt cake.
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Recommend continued funding in FY 2002 to complete three tanks remaining of the nine
tanks. Need to ensure congtituents of concern are andyzed, dthough they are expensive.
Need to ensure that equilibrium tests can be trandated into field retrieva (probably non
equilibrium).

TFA Response
The TFA concurs with the recommendation and will factor it into the future planning for the

project. In addition, the TFA is reviewing the difficult issue on how the equilibrium data can
be transferred adequately.
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A9554 Hanford Tank Waste Chemistry - Saltcake Dissolution
TAG Review Comments’Recommendations and TFA Responses

Dan Herting is an excdlent experimenter and his collaboration with the Environmentd
Smulaion Program (ESP) moddersat MSU issrong. Since alimited number of waste
compositions will be used to cover the entire range of tank waste compositions, some TAG
members fdt that a TAG review of the sdlected test wastes would be valuable to this effort.

For deployment of the ESP model s in the future, the waste composition data fed to the model
asinput will be uncertain (confidence limits or ranges should be provided). Therefore, ESP
model outputs should include confidence limits that reflect the uncertainties of the input data
as they propagate through the mode!.

Problems with modeling double salt behavior should be solved by further experiments.

When the ESP modd predicts solids formation in red life, what will be the mitigation
action?

In operation, continuous salt cake leaching will generate continuoudy changing compositions
of dissolved sdts, suggesting aneed for rea-time measurements. Consideration should be
given to development of sensors for ions that may be problematic.

TFA Response

TheTFA concurs with the TAG' s recommendation of a TAG review of the selected test
wagtes. In fact, atechnical review of the project by the TAG was conducted May 1-2, 2001,
a Hanford. A detailed account of the salt cake types selected and tested was presented to the
TAG.

The TFA concurs with the recommendation and will factor confidence limits for ESP model
outputs into future developments. The best bas's inventory contains uncertainties for the
magor congtituents and not al of these components play a decided role. Nitrite and chloride
are not observed in the solid phase. Oxaate is a minor component and while found in the
solid phase would not significantly impact the prediction of double sdts. Mgor components
such as phosphate, fluoride, nitrate, sulfate and carbonate are more likely to be present in the
solid phase. Uncertainties from the best basis inventory can be used to estimate upper and
lower bounds on the relative amounts of these species present. Formulation of the process
for examining these issues must also consider downstream processes where specific
components, such as sulfate, may play critica roles.

The TFA isactively pursuing further experiments on double sdt behavior. Data has been
obtained for the Na F-PO,4-OH and Na F-SO,4-OH systems. Work isin progress on NaCOs-
SO,4-OH and the Na- F-NO3-OH systems (the later does not form a double salt). Further work
on NaF-PO4-OH and Na-F-SO4-OH both with added NO3 are planned for FY 2002.
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When ESP model predictions reflect solids formation, the mitigetion action will be
determined by the user. Optionsinclude (1) dlowing the solidsto form in the receiver tank,
recognizing the impact that might have downstream, and (2) carefully selecting one receiver
tank for the initid high-sodium liquid retrieved during the first part of the retrieva process
and a different receiver tank for the low-sodiumvhigh- phosphate (or sulfate or oxalate etc.)
liquid retrieved during the later part of the process. Downstream precipitation could be
avoided by judicious sdlection of the receiver tank.

The TFA concurs with the recommendation to consider development of sensors for
problematic ions. In fact, such considerationisin process under TFA’sMY TR A9143, HLW
Tank Corrosion Control and Monitoring — SRS EIC/EN Corrosion Monitoring, as one
example.

User Review Comments/Recommendations and TFA Responses

Future work should emphasize dissolution of long-lived mobile radionuclide and closure-
ggnificant hazardous (e.g., nitrate) congtituents. Conclusions of work should include
potentid methods to reduce volumes required for retrieva without incurring plugging.

How does ESP predict the evaporation of the liquid? Scenario: S-Tank wastes are
consolidated and evaporated - does ESP provide confidence in solid formation? What about
establishing uncertainty (ESP predicts +/-x%)? Can Hanford expect amilar problemsin our
evaporator (WTP evaporator)? Will gibbsite clear the ultrafilters?

God: egablish ESP... excdlent, very much needed. Recommend continue support work
through the remainder of nine salt cake tanks. If Dan Herting does non-equilibrium tests to
support field retrieva conditions, it would be desirable to explore how ESP could be adapted
to predict these results.

TFA Response

The TFA concurs with the recommendation. In fact, the TFA work a& MSU and ORNL are
currently investigeting the potentia for pipdine plugs during the retrieva of sdt cake.

Thisis one of the “what-ifs’ being studied by TFA. Hanford can have the same problem if
thereisa source of Si. This should not be a problem if the off gas stream from the vitrifier is
not mixed with the high Al waste in the tank farm.  Gibbsite will not clear the ultrefilters.
However, the stream is a saturation in Al. Any change in the conditions such as changein
concentration or temperature can cause Al to precipitate downstream of the filters. This has
been shown to be a problem on the bed of crystaline silicotitanate (CST) for the SRTC teds.

The TFA concurs with the recommendations and will factor them into the future planning for
the project. It isimportant to note that ESP can do dynamic smulations, but the kinetic
parameters required need to be devel oped from data.
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(A9586) CIF Evaporator - Waste Water Triad
TAG Review Comments/Recommendations and TFA Responses

This essentialy completed project conssts of the deployment of atriad of tanks-related
trestment technologies at ORNL. Thiswork represents a success story for TFA in
integrating and applying known technologies to a specific chalenging new environment. To
complete the project, the TAG bdlievesit is now necessary to fully document the good, bad
and indifferent aspects of this effort. In particular, the convenience (or lack thereof) of
maintainability and rdiability in operations should be highlighted. Hexibility, redundancy of
design, and overall project management aspects that contributed to the project’s success aso
should be emphasized from both user and TFA perspectives.

TFA Response

The TFA concurs with the recommendation - data for the five operating campaigns of the
TRIAD systems performed in FY 2000 is being compiled. A summary report was published
in FY 2000 that provided performance data for two of the FY 2000 campaignsin which dl
three of the TRIAD systems (ion-exchange, evaporation, filtration) were used. Other FY
2000 campaigns used just two of the three unit operations. This report will be expanded to
include these three campaigns with lessons learned including the important aspects of the
program described in the TAG comments. The lessons learned will not be limited to FY
2000 experience, but will aso recount pertinent experiences from earlier operations.

User Review Comments/Recommendations and TFA Responses

None provided.
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Melter Strategic Plan
TAG Review CommentsRecommendations and TFA Responses

Overdl, there gppears to be a comprehensive and thoughtful portfolio of programs that
address the key present and future melting issues with sound technical programs. A few
specific points of darification were raised:

A waste loading of 1% was reported to save $200M a SRS. What isthe basisfor
this? What is the total cost of alog based on 25% and 26% wt% loading?

What work is planned to find glasses with higher waste loadings, melted a higher
temperatures, that would crystalize or phase separate on cooling?

Can feed composition to amelter be changed for a particular tank waste to maximize
the waste loading? For how smal abatch would it be practica to develop a pecific
glassformulation?

The previous INEEL basdine included ca cination of SBW, which would proceed to
the cdcine bins. In the present basdine for vitrification of SBW, would there be any
advantage gained by adding some cacine to the SBW melter feed?

TFA Response
The basisis adraft andysis performed by DWPF Engineering. Thetotal cost is $250K.

For INEEL, the Ste need statements were open enough for the TFA to include work on high
wadte loadings for calcine (afluorine containing phases such as Cal, precipitate upon
cooling and appear benign with respect to durability). With the encouraging results, Idaho
has been supportive and that work is continuing. For SBW, we are aso determining what
segregates with the sulfate saltsto seeif that is an option for higher waste loading. However,
the Russansindicated in their waste some radionuclides segregate with the sulfate so thet is
along shot. Some work was performed last year to get afed for the incentive for Hanford
and Savannah River wastes and as waste loading increased we observed separate glass phase
or nephdine with negetive effects on durability. However, TFA bdievesthereis4ill an
incentive to investigate this subject and submitted a scope that was included in the recent
Applied Research Cdl from the National Energy Technology Laboratory (NETL) to both
industries and laboratories. If suitable responses are not received, TFA will request the
management team reconsider it for agtrategic task. As part of the recent advanced melter
evauation task, the relative benefit of alowing secondary phase formation in Hanford HLW
glasses was assessed.

Yes, TFA isconsdering changing the frit, which modifies the compostion of the mdter feed
in order to increase melt rate. We can aso do it to improve waste loading. It isimportant to
note that dl of these parameters are interrelated and cannot be changed without afull glass-
melter system evauation. It is practica to change on amacrobatch basis which nomindly
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lasts 2 to 3 years and provides production of ~500-600 canigters. The Hanford basdine
technology assumes that glass composition will be “tailored” to individua HLW feed
compositions. Each feed contains on the order of 150 MT of HLW.

The glass chemistry and processing aspects of blending these two streams have not been fully
addressed. The addition of a cacine waste to SBW would add severd complications
including (1) it hasn't yet been determined if SBW will go to the repository or WIPP, adding
cacinewould make it HLW, possibly increasing disposd costs, and (2) SBW treatment ison
an accelerated schedule, adding a higher dose, solid waste to the flowsheet will complicate
design and will delay the work on SBW. Funding is limited; even the integration of cacine
into the SBW vitrification plant is not currently funded to alow essentia work on SBW to be
completed.

User Review Comments/Recommendations and TFA Responses

Thiswork isvitd to the INEEL path forward. The cold crucible work has great potentid for
Idaho. Idaho is currently working as a basdline the joule-heated liquid feed. The decison to
go joule-heated was from the TFA review thislast summer. This decision needsto be
reevaluated by the TFA. | believe thiswork opens the door to reevaluate.

If the ICCM technology begins to show promise, what is the feasibility of moving this
direction with Hanford or even with DWPF? Seemsthat these desgns/facilities are too far
aong to make this change.

One of the big decisions making issues from an operations perspective at WV DP has been
therisk of amelter shutdown/restart. One of the gpparent advantages of the cold crucible
technology isthat thisisnot anissue. This should be kept in mind as alarge potentia
advantage from an overadl systems operating perspective.

TFA Response
The TFA concurs with the recommendation and will incorporate it into the melter Strategy.
Expertsfrom TFA’s TAG who participated in the INEEL HLW Treatment Alternatives

Review will be consdered for involvement in the reevaduation if it is pursued.

For both DWPF and Hanford, the ICCM technology could provide an advantage as melters
are replaced.

The TFA concurs with the recommendation and will incorporate this potentia advantage into
the strategy.
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Argentinalmmobilization
TAG Review CommentsRecommendations and TFA Responses

This project isa“good neighbor” project intended to provide assistance for a nuclear-related
South American problem. While TAG appreciates the policy mandate for international
collaboration by TFA, it isnot clear why this particular project is considered a TFA (vs
TMFA) project, or why it was chosen over other possible internationa projects. It dso isnot
clear why this particular technical gpproach to the problem was chosen, compared to other
dternativesthat aready are available in other countries. Likewise, the technologica benefit
back to the U.S. isunclear. Perhaps most troublesome to the TAG is the implication that the
Argentina waste should be managed by an expensve, complicated technology that probably
would not be considered acceptable e sewhere. The TAG recommends that when TFA is
asked to provide international help in the future, reasonable cost, widdly accepted technology
options that have mutua benefit be emphasized.

TFA Response

There are severd items to consider when supporting internationd clients that are different
from U. S. clients. Oneisthat requirements and regulatory congtraints in other countries are
different from those of the U. S. and mdter technology is more widely used. The Russians
are usng the ICCM for the same gpplication (lon exchange resing) that has been evauated in
thistask; the Itdlians are preparing to utilize the ICCM technology for reactor resin
vitrification to begin in FY 2003. The Argentines are considering grout aswell as glass, and
that isthe current favored option; however, they are concerned that the levels of radioactivity
and the find volume of the waste may push them to vitirification. It is due to that evduation
that the Argentines have requested U. S. support for the following reasons:

1. TheU. S dready hasthe expertise and infrastructure in place to evaluate melters.

2. It would be very codlly for the Argentines to develop and implement the necessary
infrastructure.

3. They want technicd input that is more objective than that provided by melter
vendors,

4. The process decison isto be made in the next couple of years.

User Review Comments/Recommendationsand TFA Responses

None provided.
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(A9773) Improve Waste Loading in HLW Glass- INEEL Glass Formulations
Development

TAG Review Comments/Recommendations and TFA Responses

Thiswork isdirectly related to the INEEL need to develop effective glass formulations.
Excdlent scoping work has been done to support an initia basis for INEEL to assess
viability of both SBW and cdcine vitrification. Investigation of crystdlization versus
durability is very appropriate to improving waste loading and could save sgnificant money.

Thiswork has been performed quite efficiently to define viable glass formulations without a
lot of funding, building on data/experience/capakiilities established for SRS and Hanford
glasses using very preliminary INEEL waste feed. Because INEEL waste feed compositions
are very priminary, there is high uncertainty in the achievable waste loading and
formulations.

Additiona work is needed on

- Expanded feed compostions for cacine direct vitrification to assst with seecting
Separations or direct vitrification trestment options,

- Composition ranges or additives to address the solubility of sulfatein glassand
volatility from cold cap;

- Reassessment of formulations and composition varigbility ranges when improved
SBW characterization data yield updated SBW feed compositions. Thisinformation
should be used for planned melter tests;

- Direct vitrification calcine feeds that contain tank heds (e.g., what effect will
blending scenarios have on waste loading and formulations?); and

- Aluminum-rich cacine (separate feed stream, Al-richZr-rich calcine blend).

TFA planning should recognize that additiona formulation work for SRS, INEEL, and
potentia Hanford will be needed if the Mdter Study and EM-RW interface etablish a
forma bassto rdax cryddlization limits currently gpplied to HLW glass formuletions
and associated waste loading limits

This project relates the sgnificance of a higher melter temperature to advantageous
operations. However, the specific effects on waste loading, cesum increase in the off-
gas and integrity of the glass are not quantified.

Glass property targets are al related to JHCM. A target of 2 Pascals viscosity may not be
appropriate for Cold Crucible Mdter (CCM). Thereisaneed to look at glass form for
CCM. Thereisno reason to assume that 1 Pascd glass viscosity will cause dramétic
melter corroson. Generaly corroson isinversaly proportiond to viscosty.

Was boron-free glass considered (to increase viscosity)? What durability could be
expected?

Can aulfate be volatilized with reducing agents?
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The TAG recommends continuation of this work focusng on SBW, because dl
flowsheets include a vitrification component.

The presentation gave interesting information on glass degradation by the higher
quantities of waste contents, like Na, Al, Zr, SOx,and F. |sthe waste |oading and the
product volume so dependent on these components that an operating recipe cannot
exceed anomind loading, like 25 weight percent?

There was much discussion on product glass integrity. How important is glass integrity?
Isit important for the repogitory criteria? |s good integrity a DOE decison for some
reason other than repository criteria?

TFA Response

The TFA concurs with the additiona work recommended by the TAG and has incorporated
this work into the development work going on in FY 2001-FY 2003. However, only
formulation work is supported by Idaho for direct vitrification of cacine for FY 2001-02.
Mélter testing will resumein FY 2003 for cacine. The priority interest is providing basic
data for Sodium Bearing Waste.

The TFA agressthat its planmning should recognize the additional formulation work for SRS,
INEEL, and potentidly Hanford. Some work is underway for Idaho calcine in this arena,
since the cryddlization limits are more sdf-imposed than required. There has also been an
“Applied Research Request for Proposal” issued by NETL to support building a solid
technica basisfor dlowing afind glass product with a higher benign crysta content. One of
the condraints that has historicaly limited crysta content has been the resulting higher
viscogties in the melter. With the consderation of higher temperature melters, some of the
operating issues become less sgnificant.

Regarding the TAG's comment about the specific effects on waste loading, cesum increase
in the off-gas, and integrity of the glass not being quantified, this task has focused on the
advantages of higher temperature to waste loading. The operationd issues such asimpact to
semi-volatiles, off-gas issues, power delivery, pouring, etc. are covered in an active strategic
task utilizing expertise in Russaand France to perform engineering scale testing

The TFA concurs with the recommendation to look at glass form for CCM. Theinitid
evauation will occur in FY 2001 and continue into FY 2002 in a collaborative effort with the
French to begin as soon as internationa agreements can be put in place.

Boron free glasses have not been serioudy consdered to date for existing HLW glasses,
gnce the requirements state we will use aboroslicate glass. However, as we move to the
newer technologies we are opening the door the other glass systems such as
auminophosphate glasses to enhance sulfate solubility and others. However, measuring
durability will require more development since the standard approaches developed for
boroslicate glasses are not directly applicable to other sysems. These issues will have to be
addressed.
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The TFA bedlieves that sulfate can be volatilized with reducing agents that are being
evauated in support of design needs for Idaho. If not, we do think that redox and
compoasition can affect the partitioning of sulfate between the glass and the gas, and a st
phase may be avoided.

The TFA concurs with the TAG' s recommendation that continuation of the work focus on
SBW - work isin progress.

Thewaste loading is dependent on Na, Al, Zr, SO, and F. However, they affect waste
loading and order depending on their initia composition. For example, with SBW, the
aulfateisinitidly limiting, if we solve that problem, then sodium becomes limiting due to
durability. The waste loadings can go considerably beyond 25 wo.

Good integrity is required by the DOE and the TFA program to ensure meeting the glass
integrity requirements. The DOE requirements are consstent with those of the Europe;
however, the approaches to evaluating glass durability differ. It isimportant to consder that
the internd repository design and the performance assessment for the repository is dill in

progress.
User Review Comments/Recommendations and TFA Responses

None provided.
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(A9777) Remote Disassembly of HLW Métersand Other Processing Equipment — WV
Vitrification Expended Materials (ASTD)

TAG Review Comments’Recommendations and TFA Responses
Voiding in canister is a concern due to poor flow during glass addition.
Other vitrification Stes should review this work.

Use of the WIR dternative should be developed further.

No generic merits to be obtained from this work were given.

The remote loading concept was not discussed.

It isnot clear how this project will benefit other Sites.

The project was poorly presented.

The TFA collaboration with WVDP is good for both parties.

Need TFA-widelook at canigtersthat will contain “ Expended Materids’, including materia
from D&D.

WIR issues in this area need to be examined more and more.

Thereisaneed for close coordination with Joint Committee for Radioactive Waste
Management (JCRWM) regarding disposal of equipment.

No specific technica issues “to be resolved” were mentioned.

Early work at PNNL on canister inserts may be of vaueto this effort.

One TAG member is unclear why chunks of HLW needs to be encapsulated in glass.
Success depends upon glass competibility with foreign materid.

TFA Response

It isimportant to note that this presentation was intended as a atus briefing on an ongoing
ASTD technology development project, not asa TFA technical response review. Therefore,
the presentation did not provide the level of detail presented in other sessons. Asan ASTD
project, the scope and direction is established in accordance with the proposa provided by
the Site user and their subsequent deployment plan. TFA was not involved in the planning or
establishment of this scope, but provides technicd integration support during

implementation.
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WV DP plansto follow up on the recommendation to review the Pu carrin-can tests and
guidelinesto avoid voiding. TFA has determined that there is no Waste Acceptance Product
Specification (WAPS) requirement on voiding. The driving requirement is on fill height and
testing of insertion techniques were performed in avendor shop smulating remote
operations.

Again, this project was presented at the Midyear to provide an opportunity to share lessons
learned with other sites. Thiswork is expected to be beneficid to other Stesin two aspects.
First, WVDP s preparing a WIR procedure (compliant with DOE Order 435.1) that, if
approved, will be useful to other stes. Second, WV DP has demonstrated equipment and
procedures to insert HLW glass contaminated equipment into glass canisters for disposal.
Through its technical assstance and integration roles, TFA will continue to disseminate this
type of information through meetings, highlights and other channels.

The WIR procedure is being developed and issues resolved consstent with DOE Order
435.1. WVDP has dready gained WIR acceptance for equipment that has not beenin
contact with actud glass.

Thistask isan ASTD task and was not presented for detailed review by the TAG. Thereare
background documents such asthe ASTD proposa and deployment plan that provide more
details on the rationde for why it was funded by ASTD. These documents could be provided
in the future if requested by the TAG. Asan ASTD project, it isfocused on engineering
systems for deployment versus technology development. Note for operating sites: The fact
that equipment has been developed and will be demonstrated for inserting spent equipment
into a canister may be immediately beneficid to Savannah River asthey cdeanup their mdt

cdl of large quantities of glass and other dust and will need away to dispose of this materid.
A working gpplication of aWIR process will dso be beneficid to other HLW gites.

The dides had only a schematic included and the discusson was light due to the short time
available to discuss a multiyear task. The concept uses a basket (right circular cylinder) that
can be grabbed and place with an overhead maintenance crane. The concept has been tested
a avendor shop in totaly remote operation, but not in radioactive service.

The two mogt significant contributions for broad gpplication are (1) the effective
implementation of the 435.1WIR process, and (2) the canister insertion technique and
procedures that can be adapted to other HLW canisters.

As noted above, this presentation was intended as a brief satus update to set the stage for the
technica progressreview of the other tasks on glass remova and D&D of failed melter
equipment. The amount of time dlotted was not sufficient for an in-depth presentation and
discusson of amulti-year project.

The TFA agreesthat collaboration with WVDP is beneficid to the parties.

Each dteis a vadly different stages in addressng expended materids and the Site have not
yet defined specific technology needsin thisarea. SRSis currently looking at putting
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experimenta glass (with datato back up its pedigree) in existing canisters; needs for disposa
of the mdlt cdll floor glass and other dust have not been determined. Idaho and Hanford are
not in aposition to define needs a thistime.

TFA agreesthat WIR issuesin this area need to be examined more and is addressing the
issue as discussed above.

TFA agreesthat thereis aneed for close coordination with JCRWM in the area of disposa of
equipment and is addressing the issue.

Thistask is hearing the end of its scope, with the key items being to implement Sze reduction
for ancillary equipment (jumpers, etc.), which have been completed. In addition, the second
task has been completed, which involved development of a process for inserting HLW glass,
and materids with adhering HLW glass, into canisters for encgpsulation into glass. The only

issue left to be resolved is the implementation of the DOE Order 435.1 WIR process.

TFA isnot currently funding this activity, as EM-50 funding was expended in FY 2000 in
accordance with the ASTD deployment plan. Itiscompletdy site funded in FY 2001. The
WV DP objectives have been met and the scope and funding are finished at the end of FY
2001.

Thisisamisunderstanding of the information that was presented. Actud HLW glass does
not need to be encapsulated in glass. This project is focused on equipment in which HLW
glass has adhered.

That is correct and the scope of the work includes only materids that have been determined
to be compatible with HWL glass. The foreign materids have dready been in contact with
glass during processing. Pedigrees have been established from the facility design.

User Review Comments/Recommendations and TFA Responses

None provided.
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Strategic Projects
TAG Review Comments’Recommendations and TFA Responses

No TAG review of technical merits or progress was possible because of limited information
presented.

The TAG expressed concern over how these projects were selected. For example, what
selection process was used? Was TAG input used?

What does TFA want strategic projects to achieve? |sthere aplan, with clearly stated goas?

It gppearsto the TAG that the retrieva from leaking tanks projectsis redundant to other
ongoing work supported by TFA.

The relaionship of these projects to gap andysisis unclear.

Without effective user involvement and buy-in, the TAG bdievesit islikdy these efforts
will fall.

New cold crucible work should augment Russian/French work. Focus should be on SBW
first and then moveinto glass.

TFA Response

Dueto the late start of the new strategic projects no technica progress worthy of TAG
review was available a the mid-year. However, atechnica review of srategic projectsis
vay important and TFA has committed to the management team to criticdly review these
projects before year’ s end.

The objectives of grategic tasks is to begin addressing site needs that are longer termin
nature and consequently don't fair very well in the prioritization in the core program. The
needs may arise from needs submitted directly by the Ste, derived from Site S& T road
mapping or gap andyss, from needs brought forward from expert panels (e.g. Nationa
Academy of Sciences/National Research Council, Strategic Laboratory Council), or from
needs determined by the TFA technica team while working with site personnd during
needs/response development or project execution.

The needs addressed by strategic tasks include: (1) “gaps’ that need to be resolved over a
longer time frame (e.g. <5yrs.) and (2) breskthrough opportunities, investmentsin
technology aternatives that could significantly reduce cost or schedule. Strategic tasks are
not expected to be the funding source to bring any of the needs to deployment. Strategic
tasks will emphasize smdller investments to vaidate incentive and assess feaghility of
technical approaches. Theintent isthat once incentive is established and a viable technica
path shown then the mgor development will be co-funded in the core program.
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User Review Comments/Recommendations and TFA Responses

| agree that strategic initiatives are needed to keep a balanced portfolio. However, it appears
that many of the ideas that are brought forward are truly long-term and have the ability to
have mgor impacts. Many are dill incrementd medium term activities that the TIMs or
individual steswould like to promote. The crosscutting program and Environmental
Management Science Program (EM SP) needs meet the criteriafor Strategic initiatives better.
We a0 need to make sure user gpproval of theseinitiativesis obtained.

The TAG seemsto be alittle wound up about the drategic initiatives. Seemslike they need
to be informed on how these were set. They need to be reminded that they will not find
strong cofunding because these are initiatives that the Sites (representatives and USG'’ s) need
along rage perspective. The sites, especidly budgets, are very much focused on near term
issues. Thisisagreat avenue to work on these long-range issues.

TFA Response

Strategic tasks are used to address truly long term opportunities (10+ yrs) and medium term
opportunities (~5 yrs). Both are needed because the core program focuses on short-term (1-3
yrs). EMSPiswdl suited to truly long term where science advances are needed. The only
way medium term opportunities can be funded is through strategic tasks. The cross- cutting
programs are used to execute these where gppropriate. For example two of the current five
drategic tasks are implemented through ESP.

The TFA concurs that user support is necessary. In fact, the policy now isthat the TFA
Management team which includes the users representatives must gpprove each project
beforeit is budgeted.

The TFA concurs with the recommendation and will revisit the strategic investment
identification and sdlection process (including co-funding) with the TAG when they are
involved in the next review of these projects later in the year.
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F.3 EMSP Project Status Reviews

(73748) New Metal Niobate and Silicotitanate |on Exchanger s Development
TAG Review Comments/Recommendations and TFA Responses

This project is an excellent example of awell-chosen and executed EM SP project with
excdlent basic science and good potentia long-term tie to gpplications. A powerful
collaborative team has been assembled and the Pl iswell connected to critica Site usersand
technologists. Highly productive in terms of scientific output. Thiswould be a good project
to analyze for how to do EMSP well! The work develops the underlying technical basis of
CST agpplication and provides an immediate technica resource for troubleshooting if
problems arise during any CST deployment, or if expert opinion needed on underlying
science. The potentia for even better materids also could arise from the work. Pl should
clarify question about acid concentrations used in some tests.

TFA Response

The TFA agrees that this EM SP project has strong potentia to develop new waste form
materids, and is very pleased with the support and expertise the EMSP PI's have provided to
critica TFA programs regarding application of CSTs (i.e. SAt Processing Project [SPP]
project). However, it must be pointed out that the EM SP project is focused on application of
CST in avery different way than is being currently investigated in the SPP project. The
current gpplication being investigated uses the ion exchange capability of CST to remove Cs
to be later incorporated into boroslicate glass as afina waste form. The EMSP research is
focused on converting CSTs thermdly or hydrothermally into afind waste form themsdves.
Performance as an ion exchanger is not part of the EMSP research. The most valuable
interaction with this EM SP project has been through direct funding to the Pls to use their
expertise to answer rlevant questions regarding CST fouling and stability. The interaction
has been very valuable, but unless CST can be accepted as a find waste form thisEMSP
project ill isn't an ided example.

User Review CommentsRecommendations and TFA Responses

Very impressve presentation. However | do not have the scientific background to determine
any flaws or oversightsin the technical work perfumed. | leaveit to the TAG and EMSP
programs to judge the technical merit of thiswork. That said, the results of the work
presented gppear very promising. Short of technica issuesthat may be identified by others,
continuation of this project appears warranted. The comparison of Cs-loaded CST by direct
thermal conversion into a ceramic or glass waste form — if it pans out — would be abig plus
for the EM program.
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TFA Response

The TFA concurs and appreciates the feedback. This could be aitractive as an dterndtive
wadte form. However, as with iron phosphate glasses, ability to deploy will depend on
getting dternative waste forms conddered by RW.
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(73749) Predictive Modding of Phase Partitioning During Tank Processing
TAG Review Comments’Recommendations and TFA Responses

Thiswas awdl-presented project by an outstanding Pl representing a powerful scientific
collaborative team. The Pls are well connected to Site users and represent an important Site
technology capability. High productivity was clearly shown, and clear relevance to
undergtanding the nature of tanks solutions. Some TAG members bdieve this could be very
useful down the road, especidly if processing problems develop, but there was some
variance in opinion of long-term utility of thiswork. This could be another good example to
andyze in terms of EM SP success. Some reviewers fdt the project’ s focus on improving
Pitzer modeling of tank solution speciation to be gppropriate because of the worldwide
acceptance of thismodel. Othersfelt the ESP model was OK. Either approach requires an
improved thermodynamic database.

TFA Response
The TFA concurs.
User Review Comments/Recommendations and TFA Responses

Most of the presentation was not needed/appropriate for thisaudience. Thelast couple of
minutes including the overal summary should have been the essence of thetak. This
reviewer could not, from this presentation, see the value of thiswork. Need to establish a
grong tie to the value of the results.

TFA Response

The TFA recognizes thisissue and will be working closaly with the Pis on future
presentations intended for TFA audiences. The TFA believesthiswork is of consderable
vadueintwo areas. 1) upgrading the ESP program Hanford uses to predict phases and
potentia line plugging and 2) a better modd of S speciation in tanks.
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(73759) Computational Design of Metal |on Sequestering Agents
TAG Review Comments’Recommendations and TFA Responses

This project represents a greet collaboration with awide number of universities and with
ORNL. Very good work that has resulted in extractant considered for cesum remova a
SRS. HogtBuilder isagood step forward and will be a greet tool for scientists when
completed. This could save DOE money and time by identifying new or better separating
agents for future uses. One TAG member recommends increasing funding for this effort and
another recommends a“direct” line of funding. Thiswork has great potentid and is superior
to many of the other projects presented.

How isthiswork transitioned to the user? TFA needsto develop aplan for trangtioning al
separations work from EMSP to TFA to the user.

Modding of solvation effects should be considered because of the sgnificance to solvent
extraction.

Aretherelinkagesto smilar efforts a other nationdl 1abs? Any BESwork in this area?

TFA Response

The TFA believes the trangtion path for this project is clearer than for other EM SP projects.
Dr. Hay’ swork is dependent upon other, more experimentally oriented, researchers to test
and evduate the modded ligands. This project is dready associated with Moyer’ swork on
solvent extraction. It is our understanding from Dr. Hay that the best modeled candidates are
tested by Dr. Moyer under the EM SP program (not sure who's).

In addition, the TFA agrees that solvation should be included in the entire computational
modd.

User Review Comments/Recommendations and TFA Responses

None provided.
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(73778) Investigation of the Fundamental Chemistry of Technetium

TAG Review Comments’Recommendations and TFA Responses

The Tc-tanks work, combined with related work at LANL and elsewhere, presents a
convincing story on why technetium behaves asit doesin the Hanford tanks. The principa
investigators should now congder how the vaences might be manipulated in tanks

processing to get al the technetium in one desired place. Vaence studies as part of thiswork
should be continued in close cooperation with LANL. Thisis excdlent science work that
should have been done long ago. However, links to Site end users are obscure and these
would be helpful in defining future work of interest to TFA.

The Tc cement work aso isexcelent. Future work on Tc behavior in glasses would be
interesting, e.g., what would be reaction in presence of ferrous iron?

TFA Response
The TFA agrees. The LANL EMSP work on this topic has concluded.
User Review Comments/Recommendations and TFA Responses

None provided.

Midyear Review Report F.75 Appendix F — Midyear Review Meeting Comments/
Recommendations and TFA Responses



(73803) Next Generation Extractantsfor Cs Separation from HLW
TAG Review Comments’Recommendations and TFA Responses

Thisis another “winner” in the EM SP program that needs to be analyzed in terms of success
factors. While conducting extremely productive basic science, thereis tangible spinoff
dready evident in ALT-SALT project. Further, if SX ischosenfor ALT-SALT basdine, it
will continue to be useful to develop the underlying science of the project in case
troubleshooting and/or expert opinion is needed. By continuing thiswork, EM will ensure
that askilled “Swat Team” isavailable for urgent problemsin gpplications of CaX. If not
chosen as the basdline, EM SP support will ensure that a backup is being developed by a
highly qudified and knowledgesble group. Continuation of EMSP funding is essentid.

TFA Response
The TFA concurs.
User Review Comments/Recommendations and TFA Responses

This project is an excdlent example of how the EM SP adds vaue to the EM program. Two
years ago when SRS abandoned the I TP st separation approach and began examining
dternatives, solvent extraction was viewed as a promising technology but lackingin

maturity. Thisproject led by ORNL has, in merely two years time, brought the maturity
level of solvent extraction so far dong that it now ranks very favorably among the find three
SAt Processng Project dternatives. Even if not ultimately selected as the SRS salt
separation technology to be implemented, this project has been an unquadified success. The
Pl and the ORNL team for this project are to be commended as well for their discipline of
chdlenging the results of their work and looking for flawsin ther results. Thisdiscipline
gpesks highly of their professonalism and technica expertise.

TFA Response

The TFA concurs and appreciates the feedback.
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(73824) Reactivity of Peroxynitrate: Implicationsfor Hanford Waste Management and
Remediation

TAG Review Comments/Recommendations and TFA Responses

The TAG bdlieves that while thiswork appears to be good science, it is highly skeptical
about relevance. This project addresses two types of tanks issues related to peroxynitrate:
potentid energy storage due to radiation processesin crystdline nitrates (salt cake) and
potential use in oxidizing materids such as Cr (111) in tank liquids. Regarding energy
storage, neither the Pl nor the TAG is aware of any evidence that energy storage by this
mechanism has ever been seen in decades of management of nitratesin high rad
environments. In addition, the Pl indicated that concentrations of peroxynitrate in nitrate
solids thus far have been limited to about 0.5 5, even after heavy irradigtion The TAG
suggests that TFA connect this Pl with Hanford experts who are aware of sdt cake testing
(e.g., DSC work) that relates to this question. The TAG aso is skepticd that peroxynitrate
has potentia for any treatment applications. TFA needsto help the Pl understand the issues
for application as a treatment technology.

TFA Response

The TFA agreesthat this project has contributed to a better understanding of an interesting
oxidation pathway in HLW. The PI’s research on peroxynitrate as a potentid high energy
release would have drawn more attention from a safety aspect but, asthe TAG reviewers
observed, the total energy storage in peroxynitrate (although energetic) isquite smdl. Thisis
avauablereault in that it demondrates little cause for asafety concern. Thereisasmall
possibility that there will be interest from ste problem holders trying to handle wastes with
high organic content. TFA will identify the gppropriate site technica personnel and make
them aware of this research.

User Review Comments/Recommendations and TFA Responses

None provided.
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(73827) Non-invasive Diagnosticsfor M easuring Physical Properties and Processesin
HLW

TAG Review Comments’Recommendations and TFA Responses

Thiswas awdll presented topic by awel qudified Pl who isinteracting effectively with

PNL on durry issues. Thisisgood science (“elegant” to one TAG member) with interesting
possbilities for some applications, dthough the path is much more sraight forward for the
ultrasonic velocimeter than for nmr imaging due to cogt, Sze and operationa complexity
condgderations. One TAG member believesthered vaue likdly liesin laboratory
characterization of amulants rather than on-line gpplication.

TFA Response

The TFA concurs.

User Review Comments/Recommendations and TFA Responses

None provided.
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(73832) The NOx System in Homogenous and Heter ogeneous Nuclear Waste
TAG Review Comments’Recommendations and TFA Responses

Good presentation by aworld class Pl. In the past this work hasimpacted safety andysisin
Hanford tanks flammable gas issue resolution, and continues to devel op the technical bass
for radiolytic/chemical processes during storage. Potentia gpplicationsin other focus areas
too. With one exception, the TAG reviewers strongly endorsed this effort and encourage
TFA to engage thiswork and continued EM SP support. Thisis another EM SP project that
might be useful to analyze in terms of “success’.

TFA Response

The TFA agreesthat this EM SP project could be very interesting for previoudy important
issues such as H2 generation through radiolyss, however, there is little interest from Stes for
current or anticipated issues. A specid roundtable was arranged between Dr. Meisd and
Hanford site users to discuss potentia application of this EM SP research towards severa
potentid issues such as, H2 generation, organics reactions, colloid formation, Tc oxidation.
The meeting was wdll attended by Hanford users but little path to gpplication of EMSP
results could be devel oped.

User Review Comments/Recommendations and TFA Responses

None provided.
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(73859) Quantify Silica Reactivity in Subsurface Environments
TAG Review Comments’Recommendations and TFA Responses

This appears to be qudity basic science by a good team. However, a huge amount of
relevant literature has been accumulated in thisfield over the past fifty years, including
double layer modeling in repository scenarios. It isnot clear that this project effectively
accesses this database.

More redigtic experiments should be performed using relevant ground waters, e.g. related to
repository Stes a 25 degrees Celsus. The choice of hydrotherma watersis a clear
indication of a possible disconnect. Glass compositions reevant to HLW should also be
utilized. Surface charge experiments used pure sdts - again not redistic for HLW
repostories. Thereisno evidence of any meaningful dialogue with repository or HLW
scientists or engineers. TFA should assist with such linkages.

Thiswork could be hdpful in estimating the dissolution rates of borosilicate glasses placed in
repositories. The project should consider cases with multi-metd type glasses of amilar
nature to “rad” glassesto see impact on dissolution rates. Also tests of dissolution rates
should be performed considering double-layer theory modeling. Need to incorporate the
equilibrium glicate concentration impact on dissolution.

One TAG member recommends continuing work with borosilicate and iron phosphate
glassesto give good fundamenta data for glass solubilities. Future work on this project
should be redirected to better fit actua HLW needs.

TFA Response

The TFA agreesthat this project has an interesting gpproach to some dissolution
mechanisms, however, its rlevance to TFA issuesis no longer well connected unless it
includes relevant glasses (e.g. borodilicate). TFA agrees that changesin direction need to
occur if this project isto yidd relevant results. TFA will recommend a discusson with the Pt
and Immohilization TIM, to facilitate making thiswork more relevant to TFA.

User Review Comments/Recommendations and TFA Responses

Seemsthat EM needsto gain RW agreement for using the results of this and similar work
before it has any benefit to EM. Most comments about the EM/RW interface ssem to
indicate little near term changes by RW. Seemsto have some obvious benefit if program
changes (RW) can be made. However, if changes are not made soon, benefit islimited... it
would seem.

TFA Response

The TFA bdievesthat EMSP projects like this are a good way to investigate potentidly
vauable dternatives and develop a driver to consder other forms.
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(73896) Acoustic Monitor for Liquid Solid Slurries M easurements at L ow Weight
Fractions

TAG Review CommentsRecommendations and TFA Responses

TAG comments were somewhat variable on this project, asindicated by the following
comments by different reviewers.

Presentation was too theoreticd, ared university presentation. Testing should use red
materids rather than polystyrene and glass. There was no discusson of how this fits with
any previous acougtic work or any available commercid technology.

Good work, but theory does not fit a high volume fractions (>30%). Nove part of the work
isthe andyss.

Elegant work. May be applicable to durry transfer operations, indeed one of the only ways
to get concentrations for SIL/G mixtures. Some difficulty in seeing the gpplication for an
operating problem.

A smdl but ussful extenson of well-known and commercialy available technology.

The by-pass loop needed to determine the acoustic Sgnd of the supernatant will bea
problem for deployment. It requires a cross-flow filter and may be prone to plugging,

scding, etc.

A workshop on durry monitoring was held 1 %2 years ago. Another workshop should be held

where principal investigators get together with TFA and end users a atest bed, perhaps
ORNL or FIU.

TFA Response

The TFA has dready deployed an ultrasonic based durry % solids meter. This project
appears to provide atheoretical basis for the gpproach aready deployed and demonstrated
empiricaly.

User Review Comments/Recommendationsand TFA Responses

None provided.
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(73976) Iron Phosphate Glasses: An Alternativefor Vitrifying Certain Nuclear Wastes
TAG Review CommentsRecommendations and TFA Responses

Thiswas awd| presented exposition by awell known academic glass expert on hiswork
with a glass dterndive that might have application to certain Hanford HLW compostions,
such as high sulfate/phosphate materials. The Pl has made a commendable effort to
undergtand the needs. However, the road to any eventua deployment will be long and
arduous, and the TAG would urge the TFA to help the Pl make appropriate Site contacts to
develop a better appreciation for what the critica issueswill be that could be considered in
the EMSP effort. Examples include how to do meaningful comparisons to performance of
other glasses and practicdities of scale up, materids competibility, feed preparation, melter
design and operations, off gas consderations, corrosion, heat transfer, crystainity, durability,
pitfals of smulants, etc. Thiswork should be continued with closer tiesto the Site user
technology community (i.e.,, SRTC and PNNL). Eventudly should move to testing with redl
materids, and eva uation of cost/benefit of a second (phosphate) materid for problematic
feed.

TFA Response

The TFA considersthat INEEL should be added as a collaboration focus. The high
zirconium and sulfate concentrations in INEEL waste make gpplicability of this technology
to INEEL waste even more interesting than for Hanford or SRS waste.

User Review Comments/Recommendations and TFA Responses

Seemsthat EM needsto gain RW agreement for using the results of thisand similar work
before it has any benefit to EM. Most comments about the EM/RW interface ssem to
indicate little near term changes by RW. Seemsto have some obvious benefit if program
changes (RW) can be made. However, if changes are not made soon, benefit islimited... it
would seem.

TFA Response

The TFA believes that EM SP projects like this are a good way to investigate potentialy
vauable dternatives and develop a driver to consder other forms.
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(74019) Supramolecular Chemistry of Selected Anion Recognition for Anions of
Environmental Relevance

TAG Review Comments/Recommendations and TFA Responses

The TAG reviewers expressed awide range of opinions on this project, asindicated. This
work focuses on sulfate remova, which isimportant for Hanford waste. Also potentialy can
be gpplied to nitrate remova and to SRSwaste. Thisis good science that may pay off in the
future since new ligands for sulfate and phosphate removd are identified. Also thereis
potentia for application to technetium speciesthat are not anions. Good collaboration
indicated with ORNL to look a solvent extraction for remova of anions. Work includes
looking to combine cation and anionspecific extractants. Work gppears promising and is
one of the few current approaches to nitrate and sulfate remova or destruction, but better
gppreciation of rea problem by Pl is needed. Recommend the TIM provide the linkage to
the user. Solid work technically and rare example of contemporary universty work related
to separations and potential remediation expertise.

This project should explore potential TcO4™ application with Moyer at ORNL.

One TAG member wonders why it took so long to reach the conclusion that to extract anions,
one should use quaternary ammonium sats (anion exchange).

This has been done for years. Use of acrown for the cation just confusestheissue. If you
aretrying to remove TcOy4', it doesn’t matter if it'sthe acid, Na, K, or Csform. The four
means to extract anions in an opening dide did not show this. It seems that they were
suffering from tunnel vison and not reading solvent extraction textbooks.

How will thiswork be trangtioned to the user? TFA needsto develop aplan to trangtion dl
separations work from EMSP to TFA to the users.

TFA Response

The TFA agreesthat trangtion plansfor al promising EMSP work isneeded. Thiswork and
Ben Hay’ s modeing work appear to both be transitioned through the experimenta work on
solvent extraction. Sulfate separation is very interesting to TFA as amethod to avoid sulfate
phase separation in the melter. The gpplication of thiswork to pertechnetate isless
interesting. Pertechnetate is not realy a problem for either the HLW or LAW wagte. There
STt abig driver to move pertechnetate exclusvely to HLW. The main concernis
pertechnetate formed in the tank resduas &fter retrieval. There its mobility dominates the
performance assessment.

User Review Comments/Recommendations and TFA Responses

None provided.
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Appendix G — Summary of Midyear Review Meeting Actions

Technical
Response

Action

Assigned To

A9175

The Tanks Focus Area (TFA) will consider (1) developing risk-
based methodol ogies to assess continued operations of tanks and
pipelineswith potential or existing defects, (2) conducting arisk-
based assessment of the degree of examination of tanks needed to
determineintegrity status, and (3) membership in Center for
Nondestructive Evaluation (CNDE) to facilitate interactions with
industry and capitalizing on the substantial work done by industry
inthisarea.

Safety
Technology
Integration
Manager (TIM)

A9352

The TFA will revisit the project ayear following the deployment
to assess the degree of user reliance, ensure sufficient cold-testing
for full confidencein all systems and procedures, and consider
additional investments in conjunction with the decontamination
and dismantlement automation activities of the Decontamination
and Decommissioning Focus Area (DDFA) to extend productivity
and operational safety.

Retrieval TIM

A9508

The TFA will work with INEEL management to eval uate the need
to conduct afollow-up review to ensure the project is progressing
consistent with TFA and user needs and expectations. The
follow-up review should evaluate the experimental planning
documents; past experimental methods, data, results, and
conclusions; the technical experience and expertise of
experimenters; and the future direction.

Pretreatment
TIM,
Technology
Integration
Coordinator

A9768a

The TFA will develop a strategy for evaluation of 1daho National
Engineering and Environmental (INEEL) melter technology
options, define a set of preliminary melting process requirements
and melter capabilities for each potential INEEL waste feed
option, define glass property characteristics or requirements that
would match up with various candidate melter technol ogies under
evaluation and determine compatibility with viable formulations
and optimized waste loadings, and engage both Pacific Northwest
National Laboratory (PNNL) and Savannah River Technology
Center (SRTC) staff who have performed radioactive waste
vitrification studiesin hot cells to assist planning scheduled work
with actual sodium bearing waste (SBW) samples.

Immobilization
TIM

A9768b

The TFA will complete and close the University work performed

in conjunction with the program, ensuring the results of the work
are documented. In addition, the TFA should consider advanced
imaging systems for future melter pour spout tests and evaluations
prior to incorporating them into the Defense Waste Processing
Facility (DWPF) melter design, and other melter configurations
(i.e., aflooded pour spout configuration, a horizontal extension of
the riser).

Immobilization
TIM

A9777

The TFA will factor Hanford' s Waste Treatment and
Immobilization Plant needs and planning for disassembly and
disposal of melters, coordinate an evaluation of regulatory drivers
and costs associated with final disposal of high-level waste
(HLW) melter equipment and scrap glass, expand the glass
removal development activity to include exploration and
development of more innovative solutions, expand the scope or

Immobilization
TIM
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Technical
Response Action Assigned To
initiate a new task to address glass removal as a means of
extending melter life when processing high noble metal s feeds,
and promote a reassessment at DWPF of the feasibility of vacuum
extraction of molten glass from the melter as abasis for disposal
enhancement or noble metals remediation.
The TFA will ensure lessons learned and opportunities for Technology
Various technology and experience transfer are documented and Delivery
communicated to other sites. Manager
The TFA will identify and document in the Multiyear Technical T;??;?I
Various Responses (MY TRs) the“ TFA Exit Plan”, i.e., the point by which Devel?) ment
TFA involvement should end and the necessary transition. P
M anager
The TFA will identify and communicate the key success factors Research
contributing to the Environmental M anagement Sciences Program .
NA : . Integration
(EMSP) projects that are conducting research and devel opment M anager
directly relevant to and well connected with TFA projects.
The TFA will ensure the continued involvement of the TIMsin Technology
NA facilitating EM SP project relevancy to and interactions with TFA Integration
projects. Coordinator

Appendix G — Action Tracking G.2
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Appendix H — Other FY01 Reviews

Project
MYTR/ Maturity | Technical
Project ASME (Gate) Progress | Proposal
No. Project Title Review Review Review Review
HLW Tank Corrosion Control and
A9143 Monitoring -Hanford EN Corrosion X
Monitoring
HLW Tank Corrosion Control and
A9143 Monitoring - SRS EIC/EN Corrosion X
Monitoring
HLW Tank Corrosion Control and
A9143 Monitoring - ORNL Stainless Steel Tanks
Corrosion Monitoring X
A9171 Alternative Air Filtration Technologies- SRS
Tanks X
Alternative Air Filtration Technologies-
A9L71 Calcine Transfer X
AA1SL Pre-closure Interim Tank Maintenance X X
A9246 Waste Sampling and At-tank Analysis-
Hanford Fluidic Sampler X
Ag278 ® Slurry Transfer and Tank Waste Mixing
Monitors - Dua Coriolis Slurry Monitoring X
AA202 In-situ Waste Characterization - WV In-tank
Radiological Measurment M ethods X
Remote Systems for Pit Operations and
A9352® | Maintenance - Hanford Pit Operations X
Enhancements
Remote Systems for Pit Operations and
A9352 Maintenance — SRS Pit Operations X
Enhancements
A9359 Waste Mixing and Retrieval - SRS/Hanford
Mixer Pump Operational Enhancements X
Waste Transfer Pumping - Variable Depth
A9365 Transfer Pump X
A9365 Waste Transfer Pumping - Temporary
Transfer Lines X
Ag376® | Waste Transfer Line Plugging
Prevention/Unplugging X
AA3SL Selective Chemical Dissolution of Tank
Heelsto Improve Retrieval X X
AA3S2 SST Retrieval from Potential Leaking Tanks X X X

(a) These are reviews planned or completed in FY 2001 in addition to those reviews

summarized in this Midyear Review Report

(b) These projects will pilot TSDS evauationsin FY 2001.
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Tank Waste Chemistry - Hanford Waste

A9554 Transfer/Solids Formation; Salt Cake X
Dissolution
A9554 Tz_ank W:_aste Chemistry - Salt Cake
Dissolution X
Removal of Key Non-radioactive Elements
AASSL from Tank Waste X X
AATS2 New Melter Technology X
AQ923 Enhanced Grout Formulations for Tank
Closure X

Appendix H— Other FY 01 Reviews H.2 Midyear Review Report



Digtribution

DOE-TFA Richland K. A. Lockie
U.S. Department of Energy
R. F. Brich Idaho Operations Office
U.S. Department of Energy 750 DOE Place Ms: 1145
P.O. Box 550, MS: K8-50 Idaho Fdls, ID 83402
Richland, WA 99352
J R. Noble-Did
T. P. Pietrok U.S. Department of Energy
U.S. Department of Energy P.O. Box 2001
P.O. Box 550, MS: K8-50 55 Jefferson St.
Richland, WA 99352 Oak Ridge, TN 37830-8620
DOE — Management Team DOE — Crosscut Programs
E. J. Cruz J. DeGregory, Jr.
U.S. Department of Energy U.S. Department of Energy
Office of River Protection 19901 Germantown Rd.
2440 Stevens Center, MS. H6-60 1163/Cloverleaf Bldg.
Richland, WA 99352 Germantown, MD 20874-1290
J. L. Drake A. R. Gritzke
U.S. Department of Energy U.S. Depatment of Energy (EM-52)
10282 Rock Springs Rd. Forrestal Bldg. Rm. 3E-066
West Valey, NY 14171 1000 Independence Ave. SW
Washington, D.C. 20585
K. D. Gerdes
U.S. Department of Energy (EM-54) J. B. Jones
19901 Germantown Rd. U.S. Department of Energy
1154/Cloverleaf Bldg. Nevada Operation Office
Germantown, MD 20874-1290 232 Energy Way
North Las Vegas, NV 89030
T. S Gutmann
U.S. Department of Energy J. L. Mahotra
Savannah River Operations National Energy Technology Laboratory
P.O. Box A U.S. Department of Energy
Aiken, Sc 29802 3610 Callins Ferry Road
Morgantown, WV 26507-0880
K. G. Picha
U.S. Department of Energy (EM-22)
19901 Germantown Rd.

1175/Cloverleaf Bldg.
Germantown, MD 20874-1290
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Jerry Harness

Efficient Separations and Processing
Crosscut Program

U.S. Department of Energy

Oak Ridge Operations

P.O. Box 2001

Oak Ridge, TN 37830-8620

DOE - Other

J. Cutler

Idaho Nationa Engineering &
Environmenta Laboratory

Bldg. EROB Rm: E2L3

MSTP. 3710

Idaho Falls, ID 83415-3710

T. Fryberger

U.S. Department of Energy
1125/Cloverleaf

19901 Germantown Rd.
Germantown, MD  20874-1290

N. P. Machara, EM-20

U.S. Department of Energy
EM-30

1204/Cloverleef Bldg.

19901 Germantown Rd.
Germantown, MD 20874-1290

R. N. Massey
U.S. Department of Energy

Albuquerque Operations Office
P.O. Box 5400
Albuquerque, NM 87185-5400

B. M. Mauss

U.S. Department of Energy
Office of River Protection
P.O. Box 550

Richland, WA 99352

J. N. Romo

Nevada Operations Office
Environmenta Management/Technology
Department

U.S. Department of Energy

P.O. Box 98518

LasVegas, NV 89030

P. A. Saxman

U.S. Department of Energy
Albugquergue Operations Office
P.O. Box 5400

Albuquerque, NM 87185

PNNL - TFA Technical Team

R. W. Allen

Pacific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-69

Richland, WA 99352

N.A. Avery
Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-91

Richland, WA 99352

T. M. Brouns

Pacific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-69

Richland, WA 99352

B. A. Carteret

Pecific Northwest National Laboratory
P.O. Box 999, MS: K9-91

Richland, WA 99352

R. L. Gilchrigt

Pacific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-91

Richland, WA 99352

H. D. Harmon

Pecific Northwest Nationa Laboratory
c/o Savannah River Site

Bldg. 704-3N

Aiken, SC 29808

G. B. Josephson

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-69

Richland, WA 99352

C. L. Nickola

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-69

Richland, WA 99352
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L. R. Roeder-Smith

Pacific Northwest National Laboratory
P.O. Box 999, MS: K9-69

Richland, WA 99352

S. N. Schlahta

Pacific Northwest National Laboratory
¢/o Savannah River Site

Bldg. 704-3n

Aiken, Sc 29808

J. C. Treadway

Pacific Northwest National Laboratory
P.O. Box 999, MS: K9-91

Richland, WA 99352

J H. Westsk

Pecific Northwest Nationa Laboratory
P.O. 999, MS: K9-91

Richland, WA 99352

User Steering Group —USG

M.P. Baker

Acting Divison Director

Los Alamos National Laboratory
Environmental Science and Wagte
Technology Divison

PO Box 1663, MS: J591

Los Alamos, NM 87545

F. Damerow

West Valey Nuclear Services

10282 Rock SpringsRd., MS: WV54
West Valley, NY 14171-9799

J. O. Honeyman

CH2M Hill Hanford Group, Inc. (CHG)
P.O. Box 1500, MS: H6-62

Richland, WA 99352

J. P. Morin

Westinghouse Savannah River Company
703-H Bldg., Room 119

Aiken, SC 29808

SY. Pickering

Deputy Director

Sandia Nationa Laboratories
PO Box 5800, MSIN: 0771
Albuquerque, NM 87185-0771

R.K. Quinn

Pecific Northwest Nationa Laboratory
P.O. Box 999, MSIN: K2-20
Richland, WA 99352

K. J. Reuter

Bechtd Washington

Room C110

3000 Geo. Washington Blvd.
Richland, WA 99352

S. M. Robinson

UT-Baitdle

Oak Ridge Nationa Laboratory
P.O. Box 2008, MS: 6044
Oak Ridge, TN 37831-6044

J H. Vaentine

Bechtel BWXT Idaho, Inc. (BBWI)
P.O. Box 1625, MS:3211

Idaho Falls, ID 83415-3100

Technology Integration Managers-
TIMS

L. D. Bustard

Sandia National Laboratories
P.O. Box 5800, MS: 0734
Albuquerque, NM 87185-5800

P. W. Gibbons

Numatec Hanford Corporation
P.O. Box 1300, MS; K9-91
Richland, WA 99352

E. W. Holtzscheiter

Westinghouse Savannah River Company
Bldg. 773-A/A-229 Rm., MS; 28
Aiken, SC 29802
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C. P. McGinnis

UT-Baitelle

Oak Ridge Nationd Laboratory
P.O. Box 2008, MS: 6273
Oak Ridge, TN 37831-6273

M. T. Terry

Los Alamos Nationa Laboratory
Tanks Focus Area

P.O. Box 999, MS: K9-91
Richland, WA 99352

T. R. Thomas

Bechtd BWXT Idaho, Inc. (BBWI)
P.O. Box 1625, MS; 3760

Idaho Falls, ID 83415-3760

Crosscut Technical Leads

G. J Badtiaans

Senior Scientigt

Ames Laboratory

125 Spedding Hall
Ames, |1A 50011-3020

B. L. Burks

Senior Technical Program Manager
The Providence Group, Inc.

10330 Technology Drive
Knoxville, TN 37932

J. S. Watson

UT — Batdle

Oak Ridge Nationd Laboratory
P.O. Box 2008, MS: 6178
Oak Ridge, TN 37831-6178

WPI

S Briggs

WP

3250 Port of Benton Blvd., MS: HO-50
Richland, WA 99352

E. Dydand

WP

3250 Port of Benton Blvd., MS: HO-50
Richland, WA 99352

M. E. Lucas

WPI

3250 Port of Benton Blvd., MS: HO-50
Richland, WA 99352

J. Unterzuber

Science Applications Internationd
Corporations (SAIC)

555 Quince Orchard Rd.

Suite 500

Gaithersburg, MD 20878

Technical Advisory Group (TAG)

J T.Bdl

Bel Consaultants, Inc.
137 Bowsprit Lane
Kingston, TN 37763

J. Carberry

Dupont

Experimenta Station
Building 249/119

P.O. Box 80249
Wilmington, DE 19880-0249

P. G. Eller, Ph.D.

Los Alamos Nationa Laboratory
NMT®6 Bikini Atoll Road
TA3-SM30

Los Alamos, NM 87545

R. C. Erdman, Ph.D.
P.O. Box 922
Grass Valley, CA 95945

J. A. Gentilucci, Ph.D.

JAG Technicd Searvices, Inc.
127 Savannah Drive

Aiken, SC 29803

D. S. Kaback, Ph.D.

Concurrent Technologies Corporation
999 18th St., Suite 1615

Denver, CO 80202

B. R. Kowalsi, Ph.D.
5720 CR 116
Hesperus, CO 81326
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J. H. Roecker

17123 N. Brookside Lane
Colbert, WA 99005

W. W. Schulz

W2S Company, Inc.

12704 Sandia Ridge Place NE
Albuquerque, NM 87111

P. A. Scott

Pacific Northwest Nationa Laboratory
P.O. Box 999 (K9-46)

Richland, WA 99352

L. L. Tavlarides, Ph.D.

Syracuse University

Dept. of Chemicd Enginegring &
Materids Science

334 Hinds Hdll

Syracuse, NY 13244-1190

M. C. Thompson, Ph.D.

Westinghouse Savannah River Company
Savannah River Technology

Center Building 773-A, C140

Aiken, SC 29802

G. Vandeyrift, Ph.D.

Chem Tech Divison
Argonne National Laboratory
Building 205

9700 South Cass Avenue
Argonne, IL 60439

E. T. Weber, Ph.D.
6622 West Victoria
Kennewick, WA 99336

F. Woolley
9 Old Towne Rd, #423
Ayer, MA 01432

Others

T. E. Albert

President

T.E. Albert & Associates
1059 Broadway

Suite G

Dunedin, FL 34698

R. Anderson

Sandia National Laboratories
P.O. Box 5800, MSIN: 0779
Albuquerque, NM 87185-0779

W. J. Apley

Pacific Northwest Nationa Laboratory
P.O. Box 999, MSIN: K9-01
Richland, WA 99352

R. W. Barnard

Sandia National Laboratories
MS 0720

P.O. Box 5800
Albuquerque, NM 87185

J L. Budt

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K9-09

Richland, WA 99352

K. A. Gasper

CH2M Hill Hanford Group, Inc. (CHG)
P.O. Box 1500, MSIN: H4-02
Richland, WA 99352

J. George

Savannah River Technology Center
Bldg. 773-43A, Rm. 165

Aiken, SC 29808

D. Hde

Bechtel BWXT Idaho, Inc. (BBWI)
EROB Bldg./Rm. W2F7

MS: 3765

Idaho Falls, ID 83415-3765

W. Hamdl
Universty of Tennesee

414 Dougherty Engineering Bldg.
Knoxville, TN 37996-2210

T. J Hirons

Environmentd & Waste Technology
Divison

Los Alamos Nationa Laboratory

P.O. Box 1663, MS J-591

Los Alamos, NM 87545
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R. T. Jubin

UT- Batdle

Oak Ridge Nationd Laboratory
P.O. Box 2008, MS: 6223
Oak Ridge, TN 31831-6223

B. McCabe
1293 Airport Road
Beaver, WV 25813

M. E. Mcllwan

INEEL

IRC Bldg., Room 212

Mail Stop: 2210

Idaho Falls, ID 83415-2210

P. Meyer

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K7-15

Richland, WA 99352

E. Morrey

Peacific Northwest Nationa Laboratory
P.O. Box 999, MS: P7-28

Richland, WA 99352

P. A. Murray

AEAT /Technology Enginesring
Services, Inc.

13245 Reese Blvd.

Campbe| Bldg., Suite 100

Huntersville, NC 28078

D.T. Oakley

Associate Director

Florida State University

Internationd Ingtitute for Cooperative
Environmentd Research

9612 Hall Rd.

Potomac, MD 20854

T.L. Page
Pacific Northwest National Laboratory

P.O. Box 999, MS: K9-18
Richland, WA 99352

P. I. Pohl

Sandia National Laboratories
P.O. Box 5800, MSIN: 0720
Albuguerque, NM 87185-0720

D. J. Pond

Los Alamos Nationa Laboratory
P.O. Box 1663, MS K557
TSA-11

Los Alamos, NM 87545

J A. Rindfleisch

Bechte BWXT Idaho, Inc. (BBWI)
P.O. Box 1625, MS: 5218

Idaho Falls, ID 83415

J. Roach

Bechtedl BWXT Idaho, Inc. (BBWI)
P.O. Box 1625, MS: 3710

Idaho Fdlls, ID 83415

V. J. Stephens
304 Cdle Leon
Albuquerque, NM 87114

W.L. Tamosatis

Westinghouse Savannah River Company
Savannah River Technology Center

P.O. Box 616, Bldg. 773-A

Room 231

Aiken, SC 29802

T.D. Wech

UT — Batdle

Oak Ridge Nationa Laboratory
P.O. Box 2008

Bldg. 4500N, MS: 6273

Oak Ridge, TN 37831-6273

M. Wicks I
5823 Yawsdl Drive
Houston, TX 77096

Principal Investigators (PI’s)

Ms. S A, Balley

Pecific Northwest Nationa Laboratory
P.O. Box 999, MSIN: K5-08
Richland, WA 99352

J Bdlo

EIC Laboratories, Inc.
111 Downey St.
Norwood, MA 02062

Distribution

D.6

Midyear Review Report



D. F. Bickford

Westinghouse Savannah River Company
773-43A Bldg., Rm. 113

Aiken, SC 29808

K. BowmanJames
Universty of Kansas
Department of Chemistry
Lawrence, KS 66045

D. Camioni, Ph.D.

Pacific Northwest Nationa Laboratory
P.O. Box 999, MS: K2-57

Richland, WA 99352

J. W. Canmann

CH2M Hill Hanford Group, Inc. (CHG)
MSIN T4-08

Richland, WA 99352

|. Carmichadl

Radiation Laboratory
Univergty of Notre Dame
Notre Dame, IN 46556

D. W. Crass

Numatec Hanford Corporation
P.O. Box 1300, MS: HO-34
Richland, WA 99352

C. M. Craven

Virginia Polytechnic Inditute
Department of Geologica Sciences
4044 Derring Hall

Blacksburg, VA 24061

D.E. Day

Universty of Missouri-Ralla

Curators Professor of Ceramic
Engineering & Senior Invedtigator
Graduate Center for Materials Research
109 Straumanis Hall

Rolla, MO 65409-1170

R. L. Demmer
Bechtel BWXT Idaho, Inc. (BBWI)
P.O. Box 1625, MS 5218

|daho Falls, 1D 83415

R. T. DiBiase

Project Manager

West Valey Nuclear Service Company
9368 Douglas Fir Court

Clarence Center, NY 14032

A.R Fdmy

Pecific Northwest Nationa Laboratory
Environmental Molecular Sciences

L aboratory

P.O. Box 999, MS: K8-96

Richland, WA 99352

B. P. Hay

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K1-83

Richland, WA 99352

D. L. Herting

Huor Danid Hanford

P.O. Box 1000, MSIN: T6-07
Richland, WA 99352

R. D. Hunt

UT - Baitdle

Oak Ridge National Laboratory
P.O. Box 2008, MS 6221

Oak Ridge, TN 37831-6221

N. Hutson

Westinghouse Savannah River Company
Bldg. 773-41A, Rm. 115

Aiken, SC 29802

T. E. Kent

UT - Batdle

Oak Ridge National Laboratory
P.O. Box 2008, MS: 6044
Oak Ridge, TN 37831-6044

B. F. Larson

lowa State Universty

Physics Research and Technology
175 Applied Sciences Complex I
1915 Schall Rd.

Ames, IA 50011
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J. Lindner
MSU-DIAL

205 Research Blvd.
Starkville, MS 39759

W. Lukens

Lawrence Berkeley Laboratory
MS 70A-1150

Berkeley, CA 94720

S Lymar

Brookhaven National Laboratory
Sr Research Associate
Chemidry Department

P.O. Box 5000

Bldg. 555A

Upton, NY 11973-5000

B. Martin

Westinghouse Savannah River Company
742-4G Bldg

Aiken, SC 29808

D. Meisd

Argonne National Laboratory
Director and Professor of Chemistry
Radiation Laboratory

Notre Dame, IN 46556

B.A. Moyer

UT-Baitelle

Oak Ridge National Laboratory
Chemica and Andyss Sciences Divison
P.O. Box 2008, MS: 6119

Building 4500S

Oak Ridge, TN 37831-6119

C. A. Musick

Bechtedl BWXT Idaho Inc. (BBWI)
P.O. Box 1625, MSIN 5218
Idaho Falls, ID 83415

T.M. Nenoff

Sandia National Laboratories
P.O. Box 5800, MS: 0710
Albuquerque, NM 87185-0709

E. C. Norman

CH2M Hill Hanford Group, Inc. (CHG)
MSIN T4-08

Richland, WA 99352

D. K. Peder

Westinghouse Savannah River Company
773-43A Bldg/Rm. 111

Aiken, SC 29808

R. L. Powell

Univergty of Cdiforniaa Davis
Department of Chemica Engineering and
Materials Science

1050 Enginesring I

Davis, CA 95616

K. D. Quigley

Bechtd BWXT Idaho, Inc.
P.O. Box 1625, MSIN 3211
Idaho Falls, ID 83415-3211

E. Sddivar

Westinghouse Savannah River Co.
742-4G Bldg/Rm. 1

Aiken, SC 29801

M. E. Smith

Westinghouse Savannah River Co.
773-43A Bldg./Rm. 116

Aiken, SC 29801

R. Srivastava

Florida Internationa Univerdty
Hemispheric Center for Environmenta
Technology

10555 West Flagler Street

CEAS 2100

Miami, FL 33174

R. B. Thompson

lowa State Univergty

Center for Non-Destructive Evauation
1915 Schall Rd.

175 Applied Sciences Complex |1
Ames, IA 50011
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R. Toghiani

Missssppi State University - DIAL
Department of Chemicad Engineering
129 Etheredge Bldg., Hardy Rd.
P.O. Box 9595

Mississppi State, MS 39762

W. R. Wilmarth

Westinghouse Savannah River Co.
773-42A., Rm. 153

Aiken, SC 29801

D. C. Witt

Westinghouse Savannah River Company
Bldg. 704-1T/Rm. 220

Aiken, SC 29802

G.T. Wright

Bechte Washington

Manager, R& T

3000 George Washington Way
C-111

Richland, WA 99352

Other TFA PIs

D. J. Adamson

Westinghouse Savannah River Site
Bldg. 786-5A, Rm. 8

Aiken, SC 29808

W. L. Ebert

Argonne Nationd Laboratory
9700 S. CassAve

CMST 205, C151

Argonne, IL 60439

R. F. Smmons

AEAT Technology Engineering Services,
Inc.

Winfrith Technology Center

Dorchester

Dorset DT2 8DH UK

S.K. Sundaram

Pecific Northwest Nationa Laboratory
P.O. Box 999, MS: K6-24

Richland, WA 99352

J. W. Wong

Westinghouse Savannah River Site
773-A Bldg., Rm. D-1108

Aiken, SC 29808
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